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ABSTRACT 
Rosacea is a chronic skin disorder, characterized by redness and flushing of the 
cheeks, nose, chin or forehead. It has been proposed that rosacea is a result of 
frequent  blushing  (Miller,  1921;  Klaber  &  Whittkower,  1939).  However,  the 
relationship between rosacea and blushing is uncertain. The aim of the present 
research  was  to  investigate  the  relationship  between  psychological  stress  and 
vascular disturbances  in rosacea.  Five studies were conducted. The  first study 
explored the relationship between rosacea and mental health while the next two 
investigated vascular responses in rosacea sufferers and controls to acetylcholine 
(which induces endothelial vasodilatation and axon reflexes) and psychological 
stress  (embarrassment).  The  fourth  study  aimed  to  examine  the  relationship 
between psychological  indicators and rosacea symptoms on a daily  basis. The 
fifth  study  consisted  of  three  case  studies  looking  at  the  use  of  Cognitive 
Behavioural Therapy (CBT) and Task Concentration Training (TCT) with rosacea 
sufferers presenting with social anxiety and fear of blushing symptoms.   
 
In study 1, sixty-two participants were asked to complete the Blushing Propensity 
Scale (BPS), Fear of Negative Evaluation (FNE), Depression, Anxiety and Stress 
Scale (DASS), Social Interaction Anxiety Scale (SIAS) and Social Phobia Scale 
(SPS). Outcomes from the first study indicated that Type 2 rosacea sufferers (n= 
12) perceived themselves as blushing more frequently and intensely than Type 1 
rosacea sufferers (n=19) or controls (n=31). This suggested that Type 2 rosacea 
sufferers experiencing frequent blushing may have a lower sensitivity threshold to Psychological Stress and Vascular Disturbances in Rosacea    
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blushing episodes. In addition, Type 2 rosacea sufferers perceived themselves as 
more stressed than Type 1 rosacea sufferers or controls, possibly indicating that 
managing the condition can be stressful. Contrary to previous reports (Gupta et 
al., 2006; National Rosacea Society, 2005) severity of rosacea was not associated 
with depression, social anxiety or fear of negative evaluation. However, a few 
participants  who  reported  high  social  anxiety  and  stress  scores  were  offered 
psychological intervention (Study 5).  
 
The aim of the second  study was to investigate vascular responses  in rosacea 
sufferers. Cutaneous endothelial and axon reflex function was assessed using an 
acetylcholine dose response curve. The axon reflex was assessed by inducing a 
flare with ACh iontophoresis. Outcomes from this study indicated that Type 2 
rosacea sufferers had a greater axon reflex response than Type 1 rosacea sufferers. 
Thus  over-reactivity  of  the  axon  reflex  in  Type  2  rosacea  sufferers  might 
contribute to prolonged vasodilatation. However, cutaneous endothelial responses 
to ACh were similar in rosacea and control groups. The results suggested that 
neural pathways mediated the flushing response rather than cutaneous endothelial 
function.  
 
The  third  study  investigated  facial  blood  flow  while  participants  attempted 
laboratory induced embarrassment tasks. Type 2 rosacea sufferers were found to 
have a greater blood flow in the facial region than Type 1 rosacea sufferers during 
singing and speech tasks, suggesting that Type 2 rosacea sufferers blushed more 
than type 1 rosacea sufferers or controls. Furthermore, Type 2 rosacea sufferers Psychological Stress and Vascular Disturbances in Rosacea    
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reported  higher  embarrassment  and  blushing  ratings  than  Type  1  rosacea 
sufferers. This indicated that Type 2 rosacea sufferers perceived themselves as 
emotionally more aroused than other participants. Taken together, it would appear 
that a combination of physiological and cognitive factors increased facial blood 
flow in Type 2 rosacea sufferers in laboratory induced embarrassment tasks.  
 
The  fourth  study  explored  the  relationship  between  stress  and  symptoms  of 
rosacea. Using a diary, 15 rosacea  sufferers recorded their  stress, anxiety and 
mood and their intensity of rosacea symptoms daily. Stress was associated with 
increased stinging/facial redness on the same day for 1 to 2 months.  Furthermore, 
it was associated with increased stinging ratings the next day. However, feeling 
anxious or having low mood was not related to increase stinging the next day. The 
presence  of  increased  stress  found  in  rosacea  participants  on  the  day  where 
stinging  and  redness  occurred  should  be  taken  into  consideration  when 
formulating psychological interventions for rosacea sufferers.  
 
In  study  5,  individual  psychological  intervention  was  provided  to  three 
participants experiencing stress, fear of blushing and social anxiety symptoms. 
Cognitive Behavioural Therapy (CBT) and Task Concentration Training (TCT) 
were  helpful  in  managing  stress,  anxiety  and  fear  of  blushing  symptoms  in 
individual  rosacea  sufferers.  Encouragingly,  all  participants  reported  a  gain  in 
their  repertoire  of  strategies  and  showed  a  decrease  in  anxiety  symptoms  on 
assessment  questionnaires  following  their  intervention.  Replication  of  the 
intervention  protocol  and  investigation  of  other  psychological  approaches  are Psychological Stress and Vascular Disturbances in Rosacea    
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required  to  establish  best  practise  outcome  for  rosacea  sufferers  who  require 
psychological interventions.  
 
The present findings suggest that over-reactivity of axon reflexes contributes to 
facial flushing. In addition, emotional flushing in rosacea sufferers appears to be 
maintained by a combination of cognitive and physiological factors. On a clinical 
level, the study recommends that emotional stress associated with facial flushing 
in rosacea sufferers to be targeted for psychological intervention.  
 
Keywords: Rosacea, fear of blushing, embarrassment, facial flushing, vascular 
disturbances, axon reflex response, acetylcholine, iontophoresis, CBT and TCT.  
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Chapter1 
 
Psychological Stress and Vascular Disturbances in Rosacea 
“I feel like putting a paper bag around my head so that no one can see my face.” 
A rosacea sufferer 
General Overview 
Rosacea is a chronic skin disorder, characterized by redness and flushing of the 
cheeks, nose, chin or forehead. Although abnormal mechanisms may contribute to the 
development of rosacea (Borrie, 1955; Craige & Cohen, 2005), vascular research on 
rosacea  has  been  inconclusive;  with  some  studies  reporting  no  vascular  differences 
between rosacea sufferers and controls (Borrie, 1955a, 1955b) while others do (Craige 
& Cohen, 2005; Klabler & Wittkower, 1939; Wilkin, 1981).  
 
There are  many theories on what causes rosacea. These theories range  from 
rosacea being a medical condition (Diamantis & Waldorf, 2006; Kyriakis et al., 2005; 
Miller, 1921) to a psychiatric one (Klaber, 1947; Strokes, Beerman, & Ingraham, 1956; 
Whitlock,  1961).  Many  years  ago,  Miller  (1921)  and  Klaber  &  Whittkower  (1939) 
suggested that frequent blushing may contribute to loss of contractile power in blood 
vessels; hence causing an increase of blood flow to the facial area. However, many 
rosacea sufferers report being embarrassed by their condition and as a result, easily 
triggering  a  blushing  response.  Therefore,  it  is  difficult  to  pinpoint  the  role  that 
blushing plays in the development of rosacea.  
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                        2 
 
 
 
In  addition  to  unpleasant  symptoms,  many  sufferers  report  that  prominent 
facial blemishes, together with stinging and burning sensations, can impact on their 
self-esteem and quality of life (de Belilovsky, Fournier, & Pernet, 2007; Nase, 2001; 
Stenberg et al., 1995; Webster, 2001). Recent studies have also indicated that anxiety 
and depressive disorders are prevalent in skin disorder sufferers (Harlow, Poynerm 
Finlay & Dykes, 2000; Gupta, 2005).  
 
With  these  factors  in  mind,  this  dissertation  attempts  to  address  several 
questions. The  first question examines the  impact of rosacea on sufferers‟  mental 
health. The second looks at the condition from a physiological angle: investigating 
the role of axon reflexes (neural impulses contributing to the vasodilation of blood 
vessels) in rosacea sufferers while the third looks at the physiological blood flow 
differences  between  rosacea  sufferers  and  controls  when  attempting  embarrassing 
tasks.   
 
The review that follows summarizes research on the current understanding of 
rosacea.  It  begins  with  a  brief  discussion  of  diagnostic  issues,  prevalence  rates, 
aetiology theories and intervention options. An overview of normal mechanisms of 
blood flow will precede a discussion of abnormal facial vascular control of blood 
flow.  Finally,  research  on  psychological  well-being  and  skin  conditions  will  be 
summarized.  
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Literature Review 
Diagnosis   
Diagnosing rosacea can be a complicated process. To date, there is no known 
laboratory  test to  indicate  the  presence  of  rosacea.  Instead,  all  theoretical  models 
depend heavily on presenting symptoms.  
 
Prior to the Wilkin‟s (1994) model, guidelines on the diagnosis of rosacea 
were vague. Dermatologists and general practitioners often relied on the process of 
elimination: all other possible conditions that can be clinically tested were eliminated 
before rosacea was diagnosed. The difficulty in diagnosing was apparent even in the 
early  days,  where  dermatologists  debated  on  possible  causes  and  clinical 
presentations (Strokes, Beerman, & Ingraham, 1956). 
 
The 4-stage model by Wilkin (1994) and the 3-stage model developed later by 
Jansen & Plewig (1997) suggest that rosacea progresses through stages (see Tables 1 
and  2).    The  stage  model  provides  a  good  overview  of  symptoms  commonly 
presented  by  rosacea  sufferers.  While  it  was  previously  agreed  that  rosacea  is  a 
progressive  disorder  (Wilkin,  1994;  Cohen  &  Tiemstra,  2002);  others  disagree 
(Wilkin et al., 2004). Clinicians argued that the difficulty in establishing diagnostic 
criteria  is  attributed  to  the  lack  of  understanding  of  the  mechanisms  of  rosacea 
(Cohen & Tiemstra, 2002; Wilkin et al., 2004).  
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More recently, the National Rosacea Society formulated diagnostic criteria by 
using  a  subtypes  categorical  approach  (see  Tables  3  and  4).  According  to  the 
classification committee, the classification system attempts to provide a framework 
where a standardised approach can be used in research and clinical settings. While 
they highlighted that rosacea symptoms may progress from being mild to severe, this 
does not necessarily indicate advancement from one subtype to another (Wilkin et al., 
2002). The committee also noted that their definition of rosacea is on morphology and 
not on causality.  
 
According  to the  committee, the  diagnostic  criteria  of  rosacea  include  the 
presence of one or more primary and secondary features. For some rosacea sufferers, 
however, secondary features can occur independently. It is also possible that sufferers 
may have more than one subtype of rosacea. While the signs of rosacea are usually 
confined to the face, it may appear on other parts of the body, such as the neck and 
scalp.  
 
Across  the  three  models,  only  Wilkin  et  al.  (2002)  provided  a  clinical 
scorecard where clinicians rate symptoms from a scale. Complicating the process is 
that  rosacea  presents  itself  with  a  broad  spectrum  of  symptoms  and  does  not 
necessarily  fit  into a subtype neatly  (Klaber  &  Wittkower, 1939a; Rebora, 1987). 
While Wilkin et al. (2004) attempted to provide clearer definitions of features and 
subtypes, there are still many unanswered questions. For instance, most symptoms in 
rosacea share similarities with other conditions such as carcinoid syndrome (Mohyi, 
Tabassi,  &  Simon,  1997).  In  Australia,  dermatologists  also  reported  difficulty  in Psychological Stress and Vascular Disturbances in Rosacea    
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diagnosing rosacea (Moreno, 2007). Therefore, more research is needed to further 
understand the  mechanisms of rosacea to aid diagnosis and determine appropriate 
treatment interventions.  
 
Table 1. 
 
Wilkin’s (1994) 4 stage model of rosacea.  
Stage 1: Pre rosacea   Frequent flushing and blushing. 
 
Stage 2: Vascular Phase   Ocular, erythema and telangiectasia (or visible blood 
capillaries) symptoms start appearing.   
Stage 3: Inflammatory Phase  Papules and pustules develop. 
Stage 4: Phymatous Changes   The skin thickens, especially around the nose area.  
 
 
 
 
Table 2.  
 
Jansen & Plewig’s (1997) 3 stage model of rosacea.  
 
 
 
Stage 1  
 
Stage 1 is characterised by persistent redness. Telangiectases 
become progressively obvious.  
Stage 2:  
 
Papules  and  pustules  develop  on  top  of  redness  and 
telangiectases. Rosacea may spread over the entire face.  
Stage 3:  
 
This  is  the  worst  stage.  Facial  skin  becomes  coarse  and 
thickened.  Overgrowth  of  sebaceous  glands  can  be  seen. 
Rhinophyma may develop.  Psychological Stress and Vascular Disturbances in Rosacea    
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Table 3. 
 
Features of Rosacea  
Standard  Classification  of  Rosacea  by  the  National  Rosacea  Society  Expert 
Committee. Wilkin  et al. (2002).  
 
 
Primary Features  
 
Flushing,  non transient erythema, papules and pustules 
and telangiectasia   
 
Secondary Features 
 
Burning  or  stinging,  plaque,  dry  appearance,  edema, 
ocular manifestations, peripheral location and phymatous 
changes.  
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Table 4. 
 
Subtypes  of Rosacea  
Standard  Classification  of  Rosacea  by  the  National  Rosacea  Society  Expert 
Committee. Wilkin et al. (2002).  
 
Subtype 1 
Erythematotelangiectatic  
Rosacea  
Erythematotelangiectatic  rosacea  is  mainly 
characterised  by  flushing  and  persistent  facial 
redness. Some sufferers of this type of rosacea may 
also  report  stinging  and  burning  sensations.  A 
history of flushing is also common.  
Subtype 2. 
Papulopustular Rosacea  
Papulopustular  rosacea  is  characterised  by  facial 
redness and transient papules or pustules (or both). 
It may also include visible blood vessels.  
Subtype 3 Phymatous 
Rosacea 
 
Phymatous rosacea includes the appearance of skin 
thickening  and  irregular  surface  nodularities.  It 
appears commonly on the nose but may occur on 
the chin, forehead, cheeks or ears.  
Subtype 4: Ocular 
Rosacea  
Ocular rosacea occurs when sufferers‟ eyes display 
symptoms such as dryness, itching, blurred vision, 
photosensitivity,  watery  bloodshot  appearance, 
foreign  body  sensation  and  telangiectases.  Ocular 
rosacea  is  most  frequently  diagnosed  when  other 
signs and symptoms of rosacea are present.  
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Prevalence 
The prevalence of rosacea in Australia is unknown. However, other countries 
have reported prevalence rates ranging from 4.78% to 14% (Blount & Pelletier, 2002; 
Doe,  Asiedu,  Acheampong  &  Rowland,  2001;  Kyriakis  et  al.,  2005).  A  study  in 
Sweden reported that 16% of 79 participants were diagnosed with rosacea (Stenberg 
et al., 1995). In the United States, an estimated 14 million Americans, or 1 in 20 were 
found  to  have  suffered  from  rosacea  (National  Rosacea  Society,  2007).  Survey 
studies  showed  that  rosacea  typically  occurs  between  the  ages  of  30-50  years  
although there are reports of rosacea occurring in early to mid twenties (Kyriakis et 
al., 2005) . 
 
Rosacea appears to be more common in women but more severe symptoms 
tend to be seen in men (e.g., phymatous rosacea). A possible reason may be that men 
often delay receiving medical advice until more severe symptoms develop (Kyriakis 
et al., 2005). Researchers noted the association between English or Celtic heritage 
with  rosacea  but  very  few  papers  have  reported  hereditary  components  in  this 
condition ("Rosacea in a monozygotic twin," 2007; Yazici et al., 2006). Fair-skinned 
individuals  also  have  a  higher  incidence  of  rosacea  than  dark  skinned  people 
(Crawford, Pelle, &  James, 2004; Doe, Asiedu, Acheampong, &  Rowland Payne, 
2001).  However, the  diagnostic  criteria  rely  heavily  on  presentation  of  symptoms 
which may not be as obvious on dark skinned individuals. While it may be reasonable 
to assume that the prevalence rate of rosacea in Australia is similar to other Celtic or 
English dominated countries, there are no published prevalence data of rosacea in this 
country.  Psychological Stress and Vascular Disturbances in Rosacea    
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Aetiology  
The aetiology of rosacea has been reviewed extensively but no consensus has 
emerged (Blount & Pelletier, 2002; Crawford et al., 2004; Diamantis  &  Waldorf, 
2006; Gupta & Chaudhry, 2005; Odom, 2005; Swinyer, 1994). For example, climate 
exposure,  bacterial  infection,  gastrointestinal  disturbances,  dietary  sensitivity  and 
emotional stress have all been implicated. This section will briefly discuss theories 
surrounding the causation of rosacea. A more in-depth discussion on the mechanisms 
of vascular dysfunction will be presented in page 18.  
 
Climate exposure 
Excessive sunlight exposure is a proposed trigger of rosacea. Harsh sunlight is 
reported  to  damage  cutaneous  blood  vessels  leading  to  the  appearance  of 
telangiectasia (broken blood capillaries) and redness (Crawford et al., 2004; Klaber & 
Wittkower,  1939a).  On  the  other  hand,  a  retrospective  study  by  Marks  (1968) 
reported no differences in the amount of sunlight that rosacea sufferers were exposed 
to in comparison with patients with other skin disorders. He noted that 5 out of 74 
rosacea  sufferers  reported  that  their  condition  began  after  sunburn  but  29  other 
sufferers claimed different precipitating causes to their disease. Hence, it is difficult 
to conclude that rosacea is caused by sunlight.  
 
Rosacea  sufferers  often  report  that  burning  or  flushing  symptoms  are 
aggravated by sun, wind, heat and cold. An informal internet survey by the National 
Rosacea Society (2002) reported that 81% of 1066 rosacea sufferers rated sunlight as 
a triggering factor to a flushing episode. However, aggravation does not necessarily Psychological Stress and Vascular Disturbances in Rosacea    
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indicate cause and effect as there is usually more than one triggering factor to rosacea 
(Jansen & Plewig, 1997; McAleer & Powell, 2007; National Rosacea Society, 2002; 
Swinyer, 1994).  
 
Mite Infection 
Demodex folliculorum is a mite commonly found in the facial region, neck 
and  upper  chest.  Studies  suggested  that  the  mite  may  stimulate  an  inflammatory 
reaction but does not necessarily cause rosacea (Aroni, Tsagroni, & Lazaris, 2004; 
Lacey, Delaney, Kavanagh, & Powell, 2007).  
 
Various  methods have  been used to harvest the Demodex  mite  in rosacea, 
including  skin  scraping,  biopsy  and  adhesive  tape.  A  large  variability  of  mite 
incidence  in  rosacea  skin  was  reported,  possibly  due  to  the  different  sampling 
methods  (Erbagci  &  Ozgoztasi,  1998;  Lacey  et  al.,  2007).  In  one  recent  study, 
Demodex  folliculorum  was  found  to  aggravate  inflammation  in  papulopustular 
rosacea (Lacey et al., 2007) but in other studies, the presence of the mite did not 
aggravate rosacea symptoms (Aroni et al., 2004; Forton et al., 2005).  
 
Bacterial Infection 
It  has  been  suggested  that  Helicobacter  Pylori  plays  a  role  in  rosacea.  
However, a causal link has yet to be established. Helicobacter Pylori is a bacterium 
that causes stomach ulcers. Historically, gastrointestinal disturbances were reported 
by rosacea sufferers (Stokes et al., 1956); but another study did not report similar 
results (Klaber & Wittkower, 1939).  Psychological Stress and Vascular Disturbances in Rosacea    
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The role of Helicobacter Pylori  in rosacea  is unclear.  A  series of 51 case 
studies conducted by Diaz et al. (2003) reported that Helicobacter pylori was more 
likely  to  be  observed  in  rosacea  sufferers  but  the  results  were  not  statistically 
significant. More recent controlled studies have found no clinical  improvement of 
rosacea symptoms when the infection was treated (Azgenziano et al., 2003; Bamford 
et al., 1999). 
 
Dietary factors 
Certain food and medications have been reported to induce a flushing reaction 
in rosacea sufferers (see Table 5). Like other theories, however, a causal link has yet 
to be established. While spicy food, alcohol and hot beverages are known to induce 
flushing episodes, prevailing evidence at present does not support it as a cause of 
rosacea (Crawford et al., 2004; Higgins & du Vivier, 1994). 
 
Certain medications, such as steroids can induce flares in rosacea or produce rosacea-
like symptoms (Blount & Pelletier, 2002; Crawford et al., 2004). Topical steroids in 
particular  have  been  found  to  trigger  papules  and  pustules.  As  the  diagnosis  of 
rosacea  relies  on  presented  symptoms,  it  is  difficult  to  tell  whether  medication-
induced symptoms actually triggers rosacea or whether they merely produce rosacea-
like symptoms.  
 
Emotional factors  
Historically,  literature  reports  rosacea  as  being  induced  by  emotional 
dysregulation (Klaber, 1947; Klaber & Wittkower, 1939a; Whitlock, 1961). Klaber & Psychological Stress and Vascular Disturbances in Rosacea    
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Wittkower (1956) and Klaber (1947) asserted that feelings such as guilt, shame and 
social anxiety play a major role in the aetiology of rosacea. They further described 
personality traits of rosacea sufferers, stating that they are often anxious to please 
others and have a fear of negative evaluation. Little evidence was found to support 
this theory. Whitlock (1961) reported that 8 of 50 sufferers reported emotional stress 
as a precipitating factor to the onset of rosacea while Miller (1921) suggested that 
repeated blushing may produce permanently enlarged blood vessels. The influence of 
blushing and flushing in rosacea is discussed on page 35 in greater detail.  
 
More recently, literature has highlighted the relationship between stress and 
skin  (O'Sullivan,  Graema,  &  Lerner,  1998).  Various  studies  have  reported  an 
association  between  stress  and  certain  skin  disorders.  Psoriasis,  for  instance,  was 
reported to be exacerbated by high stress levels (Kimball, Jacobson, Weiss, Vreeland, 
&  Wu, 2005). It was reported that emotional state can  influence cellular  immune 
functions (Brazzini, Ghersetich, Hercogova, & Lotti, 2003) and neural discharge in 
afferent pathways (O'Sullivan et al., 1998).  While the main function of the skin is to 
provide  a  flexible  and  protective  shield  against  external  stimuli,  it  also  contains 
elements of the  immune and  nervous system. Under stressful  conditions, the skin 
reacts to activation of the hypothalamic-pituitary adrenal axis; subsequently affecting 
the regulation of stress hormones such as corticotropin-releasing hormone (CRH) and 
adrenocorticotropin (ACTH) (O‟Sullivan et al., 1998). Specifically, acute stress  is 
associated with an increase in skin content of CRH (Theoharides et al., 2004). This 
induces  the  production  of  ACTH  which  in  turn  activates  mast  cells,  triggering 
inflammation.  Psychological Stress and Vascular Disturbances in Rosacea    
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Mast cells are present  in the  vicinity of  blood vessels and  neurons.  When 
triggered,  mast  cells  release  histamine,  causing  vasodilatation  (Arck,  Slominski, 
Theoharides, Peters, & Paus, 2005). Due to their close proximity to neurons, mast 
cells may also be activated by antidromic nerve stimulation of C-fibres. Skin nerve 
fibres  also  carry  neuronal  mediators,  resulting  in  the  secretion  of  substance  P  (a 
neuropeptide) or nerve growth  factor (NGF). The release of substance P or NGF 
could also stimulate mast cell deregulation through functional neutrotropin receptors, 
escalating the inflammation process further (Arck et al., 2005; Gee, Lynn & Cotsell, 
1997). Hence, stress induced skin inflammatory responses could result in even higher 
stress perception by the system, creating a vicious cycle.  
 
The exact process of how stress impacts on the nervous system in rosacea is 
unknown. However, ondansetron, an oral medication used to treat rosacea, was found 
to  be  helpful  in  reducing  incidence  and  intensity  of  flushing  (Wollina,  1999).  
Ondansetron  blocks  flushing  by  inhibiting  substance  P,  possibly  reducing  the 
inflammation process (Wollina, 1999).  On the other hand, acute or chronic stress 
levels of participants were  not reported in  Wollina (1999),  hence the relationship 
between stress and the nervous system in rosacea is still uncertain. 
 
It is difficult to investigate the notion that stress causes rosacea. Often, having 
the condition itself can be stressful. For instance, avoiding triggers and finding the 
right treatment intervention can be challenging. Hence, it becomes a vicious cycle 
where it is unknown if stress precipitates the condition or exacerbates it. This review 
will cover the impact of rosacea on mental health on page 39.  Psychological Stress and Vascular Disturbances in Rosacea    
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Table 5  
List of common triggers by National Rosacea Society (2002)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Food  Yogurt,  sour  cream,  cheese  (except  cottage  cheese), 
chocolate, vanilla, soy sauce, yeast extract, vinegar, citrus 
fruits. Spicy and thermally hot foods. 
Weather  Windy, dry humidity, sunny, hot 
Emotional Stress  High levels of anxiety and stress, depression 
Physical exertion  Cardiovascular activities 
Facial products 
containing alcohol 
Toner, makeup, facial wash.  
Artificial heating  Heaters, electric blankets  Psychological Stress and Vascular Disturbances in Rosacea    
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Management  
Rosacea  is  managed  by  the  avoidance  of  triggers  (see  Table  5).  Rosacea 
sufferers often report that an exposure to these triggers may cause a flare up. Informal 
surveys  by  the  National  Rosacea  Society  indicate  that  sunlight,  artificial  heating, 
spicy  food  and  emotional  stress  are  common  triggers  for  many  rosacea  sufferers 
(National Rosacea Society, 2002).  
 
While there is no cure for rosacea, medical therapies, such as oral antibiotics, 
topical creams and laser therapies may be used to control rosacea. The drawback, 
however, is that flushing symptoms often recur when medical therapies are stopped.  
 
There  are  a  number  of  medical  treatments  available  to  rosacea  sufferers. 
Topical  creams,  oral  medication  and  laser  treatments  are  usual  interventions 
prescribed  by  dermatologists  and  general  practitioners  (Clark,  Lanigan,  &  Marks, 
2002; Craige & Cohen, 2005; Jansen & Plewig, 1997; Nally, Diane, & Berson, 2006; 
Schroeter, Below, & Neumann, 2005; Sharquie, Najim,  &  Al-Salman, 2006;  Wu, 
2006;  Yoo,  Reid,  &  Kimball,  2006).  Recent  review  articles  indicate  that  topical 
metronidazole and azelaic acid appear to be more effective than placebo treatment 
(Bikowaski et al., 2004; Yoo et al., 2006). However, some studies reviewed did not 
provide standardised outcome measures; hence better designed randomised trials may 
provide  more  conclusive  results.  Additionally,  while  the  aim  of  oral  or  topical 
therapies  is  to  reduce  inflammation,  the  exact  mechanism  on  how  they  do  so  is 
uncertain.  
 Psychological Stress and Vascular Disturbances in Rosacea    
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Light-based therapies, such as pulsed dye lasers and intense pulsed light (IPL) 
are used to treat vascular symptoms of rosacea (Laube & Lanigan, 2003; Romagnolo 
& Benedetto, 2005). Both therapies use pulsed light to destroy targeted vessels. IPL is 
the latest addition to light-based treatments and uses more selective technology to 
target specific areas of interest while minimising potential injury to surrounding skin 
(Laube & Lanigan, 2003; Romagnolo & Benedetto, 2005).  Outcome studies and case 
studies using pulsed dye lasers and IPL show a significant reduction in redness and 
skin texture in rosacea sufferers (Butterwick, Butterwick, & Han, 2006; Katz & Patel, 
2006;  Tan  &  Tope,  2004).  Conversely,  laser  therapies  were  found  to  increase 
inflammation in another study (Berg & Edstrom, 2004). Positive results are not often 
permanent and many sufferers are required to return for more laser treatment every 4 
to  6  months.  Furthermore,  side-effects  such  as  bruising,  persistent  edema  and 
transient hyperpigmentation are reported.  
 
The lack of understanding of what causes rosacea appears to have impacted on 
treatment options available. Dermatologists and general practitioners often use a trial 
and  error approach  in prescribing  interventions.  As rosacea sufferers present with 
different sets of symptoms, choosing the right medical intervention can be confusing. 
For  many  rosacea  sufferers,  the  failure  to  respond  to  intervention  can  result  in 
feelings of disappointment and frustration.  
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Summary 
In  sum,  diagnosis  of  rosacea  can  be  a  complicated  and  stressful  process. 
Aetiological  theories  state  that  bacteria  or  mite  infection,  dietary  factors  and 
emotional stress may play a part in the development of rosacea. However, evidence to 
support these views have been inconsistent. Treatment options are limited. Rosacea 
sufferers are asked to avoid triggers and attempt oral, topical or laser interventions. 
The lack of understanding of the mechanisms of rosacea appears to impact on the 
diagnosis and prescription of possible treatment options.  
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Physiological Mechanisms of Blood Flow 
 
Rosacea is a vascular condition where there is an abnormal increase of blood 
flow to the “blushing” region of the face (Wilkin, 1981). While the cause of rosacea 
is unclear, several authors have proposed that abnormal blood vessels mechanisms 
contribute to the development of rosacea (Diamantis & Waldorf, 2006; Greaves & 
Burova,  1997;  Neumann,  &  Frithz,  1998;  Obrig,  Steinbrink,  &  Villringer,  2003; 
Parodi, Guarrera, & Rebora, 1980). 
 
This section provides an overview of the normal mechanisms of blood flow 
before introducing abnormal facial vascular control of blood flow. Then, emotional 
influences on facial blood flow will be explored. Finally, past vascular research on 
rosacea will be summarised and tied in with the current knowledge on skin blood 
flow.  
 
Skin and blood vessels  
As the body‟s largest organ, the skin‟s main function is to protect vital internal 
organs from external harm by separating them from the external environment. It is a 
complex organ that receives  and  mediates communication  between the endocrine, 
immune and central nervous system to maintain internal homeostasis. 
 
The  skin  consists  of  three  layers:  the  epidermis,  dermis  and  subcutaneous 
tissue. The outer epidermis layer contains sensory receptors and pigment cells while 
the  dermis  is  made  up  of  sensory  nerves,  blood  vessels,  sweat  glands,  sebaceous Psychological Stress and Vascular Disturbances in Rosacea    
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glands and hair follicles within connective tissues. The subcutaneous layer below the 
dermis supports the blood vessels and cutaneous nerves. Communications between 
the three layers are often through sensory  fibres  in the cutaneous nerves. In turn, 
cutaneous nerves receive  information  from the spinal cord and the  brain (Milnor, 
1974; Sinclair, 1973).  
 
Blood  vessels  in  the  subcutaneous  layers  are  made  up  of  arteries  and 
arterioles, capillaries, and veins. They have three core functions: to supply nutrients, 
remove waste, and help to regulate body temperature.  Arteries and arterioles are 
resistance vessels responsible for managing blood pressure; capillaries are „exchange 
vessels‟ which facilitate the flow of required substances such as oxygen and fluids 
between blood and body cells; while veins carry de-oxygenated blood back to the 
heart. The vascular structure of blood vessels also includes an extensive subcutaneous 
venous plexus which stores large quantities of blood to improve the efficiency of heat 
delivery to the skin surface. 
 
The arterial and venous plexuses communicate with each other to cool skin 
areas such as the lips, nose, ears, hands and feet. The constriction and relaxation of 
blood vessels  is  influenced  by the release of  neurotransmitters and  stimulation of 
vasomotor nerves in the wall muscles of vessels (Milnor, 1974).  
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                        20 
 
 
 
Skin as a thermoregulator 
One of the most significant roles of the cutaneous circulatory system is to 
maintain  normal  bodily  temperature,  i.e.,  homeostasis.  Vasodilation,  which  is  the 
widening of blood vessels, helps to dissipate heat in hot environments and exercise by 
increasing  surface/skin  blood  flow  (Charkoudian,  2003).  Conversely, 
vasoconstriction, which is the narrowing of blood vessels, reduces heat dissipation in 
the  skin  by  reducing  surface/skin  blood  flow;  thereby  protecting  the  body  from 
hypothermia. Impairment in the control of blood vessels may adversely affect the 
body‟s ability to maintain internal homeostasis, which is necessary for the functioning 
of vital organs.  
 
Human  thermoregulation  by  the  cutaneous  circulatory  system  has  been 
comprehensively reviewed in several books (Drummond, 1999a; Keating & Harman, 
1980; Milnor, 1974) and journal articles (Cable, 2006; Charkoudian, 2003; Daanen, 
2003;  Pérgola,  Kellogg,  Johnson,  Kosiba,  &  Solomon,  1993).  Temperature 
information  is  first  transmitted  to  the  anterior  hypothalamus  in  the  brain,  which 
coordinates the appropriate efferent response through the sympathetic nerves via the 
autonomic  nervous  system.  Sympathetic  noradrenergic  fibres  then  receive  this 
information and secrete appropriate amounts of norepinephrine to the skin vessels 
throughout the body (Pérgola et al., 2003). At normal temperature, the sympathetic 
vasoconstrictor nerves keep arteriovenous anastomoses closed. However, when the 
body  becomes  hot  (e.g.,  during  exercise),  the  sympathetic  discharge  decreases, 
causing  the  anastomoses  to  dilate  and  allowing  large  quantities  of  blood  to  flow 
through, promoting heat loss from the body.  Psychological Stress and Vascular Disturbances in Rosacea    
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Besides the central  nervous system, other variables such  as the  circulating 
neurotransmitters also appear to regulate blood  flow. Cable (2006) noted that the 
cutaneous  blood  flow  is  controlled  by  the  noradrenergic  vasoconstrictor  system. 
While the role of the sympathetic nervous system is evident in mediating vascular 
blood  flow (Charkoudian, 2003;  Keating  & Harman, 1980;  Kellogg et al., 1995), 
other local factors such as endothelial release of nitric oxide and axon reflexes have 
also been reported to play a role in managing blood flow. For instance, Kellogg et al. 
(1995,  1999)  and  Minson  et  al.  (2001)  found  that  the  local  warming  of  the  skin 
increases the production of nitric oxide to maintain the vasodilator response in the 
forearm. Other neurotransmitters identified include vasoactive intestinal polypeptide 
(VIP) (Wilkins et al., 2004; Bennett et al., 2003), bradykinin and histamine (Wilkins 
et al., 2004). It is also thought that when the body encounters external sources of heat, 
the sympathetic nerves will respond by discharging acetylcholine or VIP, which in 
turn  causes  the  release  of  histamine  from  mast  cells  (Wilkins  et  al.,  2004),  thus 
leading to an increase  in the production of endothelial  nitric oxide that  maintains 
vasodilation.  This  process  continues  until  a  change  of  temperature  is  detected. 
However,  the  exact  composition  of  neurotransmitters  being  secreted  by  the 
sympathetic vasodilator fibres is unknown.  
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Axon reflexes 
In addition to the above processes, axon reflexes have been found to maintain 
vasodilation (Sinclair, 1973). Axon reflexes refer to a series of neural impulses that 
are transmitted locally by afferent nerves to the area near the cutaneous blood vessels 
(Lisney & Bharali, 1989). It was reported that vasodilation did not occur when the 
peripheral nerve trunk was anaesthetized, thereby suggesting that the axon reflex is a 
local response (Sinclair, 1973). Moreover, the axon reflex response  is diminished 
when the skin is anaesthetized, further indicating that the axon reflex pathway is near 
the skin (Hornyak, Naver, Rydenhag, & Wallin, 1990). 
 
The axon reflex response is believed to be mediated by cutaneous C-fibres 
(Sinclair,  1973;  Wardell,  Naver,  Nilsson,  &  Wallin,  1993).  When  C-fibres  are 
stimulated by mast cells, injury or other noxious stimuli, impulses are delivered both 
to  the  central  nervous  system  and  to  the  skin  via  collateral  axon  branches.  The 
reaction causes neuropeptides such as substance P and calcitonin-gene-related peptide 
to be discharged (Wilkins et al., 2004). It is widely accepted that the release of these 
neuropeptides causes and maintains vasodilation. Furthermore, substance P is known 
to increase the permeability of blood vessels, allowing white blood cells to combat 
infection and initiate bodily repair (Lisney & Bharali, 1989). Magerl & Treede (1996) 
found that the axon reflexes can also be stimulated by non-painful heat, reinforcing 
how axon reflexes help to protect the skin by dispersing heat.  
 
 The axon reflex response  is reported to be a valid tool  for measuring the 
integrity of cutaneous C-fibres (Sinclair, 1973; Caselli et al., 2006). In a study on Psychological Stress and Vascular Disturbances in Rosacea    
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diabetic  patients  with  and  without  peripheral  neuropathy,  a  lack  of  axon  reflex 
response was found to predict cutaneous C-fibre dysfunction (Caselli et al., 2006). In 
atopic dermatis patients, over reactivity of the axon reflex response was reported to be 
associated  with  pruritus  and  a  local  inflammatory  reaction  (Ständer  &  Steinhoff, 
2002). Taken together, assessment of the axon reflex function appears to be a valid 
indicator of cutaneous neuro-inflammatory reaction.  
 
Blood flow to the Facial Region 
Facial  blood  flow  aids  food  digestion,  and  protects  against  injury  and 
infection. Crozier (2006) and Charkoudian (2003) suggested that blood circulation 
through  the  blush  region  helps  the  body  to  be  maintained  at  the  optimum  body 
temperature.    Facial  blood  flow  can  also  display  emotional  reactions.  Darwin 
(1872/1998)  believed  facial  flushing  to  be  an  expression  of  shame  and 
embarrassment. This section will explore the different physiological and emotional 
roles on facial flushing further.  
 
Physiological Mechanisms of facial flushing 
Flushing  or  blushing  is  generally  confined  to  the  facial  cutaneous  region, 
namely the cheeks, forehead, chin, eyes, and neck, although it extends to the upper 
chest for some people. The vascular structure of this region is believed to be different 
from the other parts of the body as it contains a much larger number of capillary loops 
compared to the rest of the body, which are also closer to the skin surface (Crozier, 
2006; Wilkin, 1988). This concentration of shallow blood vessels in a small region Psychological Stress and Vascular Disturbances in Rosacea    
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allows greater blood flow to the cheek areas, resulting in the increased redness in the 
facial skin commonly observed during a flushing or blushing episode.  
 
The  sympathetic  nervous  system  mediating  thermoregulatory  responses 
controls blood flow to the blush region as well (Drummond, 1997; 1999a; Rothman, 
1945; Rowell, 1977). An investigation of 23 patients, each with a lesion along the 
sympathetic pathway to the face, revealed that flushing and sweating was impaired on 
the  denervated  side  of  the  forehead  and  cheek  during  body  heating  and 
embarrassment, indicating an involvement of the sympathetic pathway in controlling 
flushing and sweating reflexes (Drummond & Lance, 1987). 
 
The role of the sympathetic pathways in controlling flushing and sweating 
reflexes  was  further  clarified  by  Drummond  &  Finch  (1989),  who  found  that 
thermoregulatory  responses  were  reduced  in  the  forehead  and  cheek  during 
pharmacological blockade of the stellate ganglion. In another report, a 32-year old 
woman experienced a significant reduction of redness and burning sensations on her 
left cheek after the removal of two sympathetic ganglia (Saxen & Campbell, 1995). 
The result reiterated the role of the sympathetic pathways in vasodilatation in the 
blush region. 
 
A combination of vasoactive agents, neural activity and vascular structure can 
also influence blood flow to the facial region (Charkoudian, 2003). A reduction in the 
release of the sympathetic neurotransmitter, norepinephrine, induces vasodilatation of 
facial blood vessels (Charkoudian, 2003; Crozier, 2006; Drummond, 1999a; Rowell, Psychological Stress and Vascular Disturbances in Rosacea    
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1977). The release of norepinephrine and other vasoconstricting neurotransmitters is 
influenced  by  hormones  circulating  in  the  blood  stream.  For  instance,  the  flush 
observed in menopausal women is largely due to oestrogen deficiency. The absence 
of  this  hormone  seems  to  alter  the  release  of  various  vasoconstrictors,  thereby 
promoting  active  vasodilator  function  (Charkoudian,  2003;  Izikson,  English,  & 
Zirwas, 2006).  
 
Other factors include the presence of vasodilators and consumption of certain 
food and beverages. Vasodilators, such as histamine, serotonin and VIP, can cause 
vasodilation by relaxing the muscle wall of facial blood vessels (Izikson et al., 2006). 
Consumption  of  food,  beverages  and  alcohol  containing  tyramine,  monosodium 
glutamate, nitrites and sulfites may also influence vasodilation  (Kim et al., 2005) . 
Furthermore, consumption of spicy food is known to increase body temperature and 
in turn invoke flushing reactions (Izikson et al., 2006).   
 
The immune system in the skin 
The vascular system supporting the facial skin also appears to be sensitive to 
auto-immuno  defence  mechanisms.  The  skin  has  an  important  role  in  immune 
defence,  orchestrating  skin  cells  to  respond  to  extrinsic  and  intrinsic  challenges. 
Firstly, mast cells, leukocytes, dermal dendritic cells and macrophages are activated 
as part of an immune reaction (Vileikyte, 2007). The activation of these cells triggers 
the production of pro-inflammatory cytokines which, in turn, influence  white blood 
cell aggregation and function (Singh, Pang, Alexacos, Letourneau, & Theoharides, 
1999).  The  release  of  histamine  from  cutaneous  mast  cells  dilates  blood  vessels Psychological Stress and Vascular Disturbances in Rosacea    
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further, increasing blood vessel permeability, especially in the facial region (Brazzini 
et al., 2003; Singh et al., 1999).  
 
Emotional factors associated with blushing and flushing  
Besides neural,  immune and hormonal  influences, strong emotions such as 
anger, guilt, shame, excitement, fear and embarrassment are also known to trigger a 
blushing  reaction  (Darwin  1872/1998).    This  section  examines  the  definition  of 
blushing  followed  by  a  review  of  emotions  and  their  physiological  influences  on 
facial blood flow. It focuses on the distress individuals may face due to severe or 
prolonged  blushing.  In  addition,  studies  of  rosacea  regarding  blushing  and 
physiological differences will be reviewed.  
 
The definition of blushing  
Blushing, a fairly common physiological reaction, is thought to arise when 
people experience unwanted attention. Darwin (1872/1998) noted in his early writing 
that blushing is evident in individuals who experienced strong emotions, and went 
further to question the function of blushing. Crozier (2006) reasoned that emotional 
blushing has social implications and its function is to correct social mistakes to assist 
in repairing relationships.  
 
The notion that blushing is a mechanism to assist in mending relationships 
was  explored  by  Semin  &  Manstead  (1981).  They  investigated  people‟s  blushing 
reactions to an embarrassing incident, such as knocking over cans in a supermarket, 
and  found  that  passers-by  were  more  forgiving  towards  individuals  who  seemed Psychological Stress and Vascular Disturbances in Rosacea    
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embarrassed than those who did not, and confirmed the adaptive value of blushing in 
receiving a positive evaluation from the opposite party.  
 
Some individuals, however, experience great distress during frequent episodes 
of blushing and consider blushing to be an undesirable reaction in social situations. 
For these individuals, the distress may be great enough to lead them to develop a 
blushing phobia (Bögels & Lamers, 2002). Individuals with this fear often worry that 
others will notice their red face and criticise or give them negative comments. 
 
Blushing studies  
Darwin (1872/1998) noted that blushing appears to be unique to humans. He 
suggested that blushing is a result of attention directed to the face and chest region, 
increasing blood flow to the area. Studies on blushing have focused on understanding 
the possible physiological and emotional causes of the phenomenon.  
 
Different  instruments and physiological data have been used to investigate 
blushing.  Some  of  the  questionnaires  developed  included  Leary  and  Meadows‟ 
(1991) questionnaire which required respondents to predict their own tendency to 
blush  in  different  social  scenarios,  and  Watson  &  Friend‟s  (1969)  questionnaire 
which  measured  respondents‟  anxiety  level  in  social  situations.  Besides 
questionnaires, researchers also measured physiological indicators of blushing. They 
include the use of laser Doppler flowmetry to measure blood flow (Drummond 1997, 
1999b; Gerlach, Wihelm, Gruber & Roth, 2001), a photoplethysmograph to measure 
blood  flow  volume  (Drummond  &  Lim,  2000),  thermistors  to  measure  facial Psychological Stress and Vascular Disturbances in Rosacea    
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temperature (Mulkens, De Jong, Dobbelaar, & Bögels, 1999), and other devices to 
measure emotional arousal (Gerlach, Wihelm, Gruber, & Roth, 2001). 
 
The measurement of blushing poses numerous challenges; it is unlikely that 
accurate information can be obtained from a single source. For instance, blushing will 
be more easily detected in a person with fair complexion. But such observations are 
subjective  and  do  not  provide  important  information  about  the  observer‟s  own 
understanding  of  an  observed  blush  reaction.  On  the  other  hand,  self-perception 
measurements alone do not reflect physiological arousal. But taken together, these 
different  measurements  are  able  to  provide  a  deeper  understanding  of  blushing.  
Physiological  measurements  of  blushing  have  shown  fairly  consistent  patterns, 
demonstrating physiological arousal during blush induced circumstances (Mulkens et 
al.,  1997,  1999).  It  is  noted  that  several  physiological  indicators  share  common 
elements with emotions such as anxiety (Gerlach et al., 2001), anger (Drummond, 
1999b; Drummond & Quah, 2001) and fear (Darwin, 1872/1998). 
 
Blushing is a common phenomenon in humans. Not surprisingly, on Leary 
and Meadow‟s (1991) Blushing Propensity Scale (BPS), most participants perceived 
themselves to be blushing whenever they felt embarrassed. Out of 220 undergraduate 
students surveyed, the authors reported that participants perceived themselves to be 
blushing  in  a  variety  of  scenarios,  including  being  caught  doing  something 
inappropriate  or  improper,  being  the  centre  of  attention  and  receiving  positive 
attention such as praise. Participants also indicated that they rarely blushed alone. 
This implied that one of the strongest elicitors of blushing was concern about what Psychological Stress and Vascular Disturbances in Rosacea    
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other people thought of them. Interestingly, the authors reported that high scorers on 
the BPS also often obtained high scores on various aspects of social anxiety. These 
results have since been replicated by various other researchers (Bögels, Alberts, & de 
Jong, 1996; Drummond, 1997; Mulkens, de Jong & Bögels, 1997; Neto, 1996). 
 
It  is  not  surprising  that  fear  of  blushing  is  often  characterised  by  fear  of 
negative evaluation (Fahlén, 1996/1997; Leary & Meadows, 1991; Watson & Friend, 
1969). Individuals with this fear often report worrying that others would notice their 
blushing face and criticise or give them negative comments. Watson & Friend (1969) 
found a positive relationship between social anxiety and fear of negative evaluation. 
Similarly, a study looking at fears and symptoms in social situations found statements 
such as “fear that others might notice the reactions” and “fears of looking nervous and 
insecure” were rated more frequently than other items in their questionnaire. This 
study also revealed that blushing and trembling symptoms were the most frequently 
experienced symptoms of anxiety in social situations (Fahlén, 1996/1997).  
 
Theories of blushing are centred on anxiety maintained by cognition and past 
learning experiences. For instance, Spector et al. (2003) reported that social phobics 
are  hypervigilant  to  criticism  as  well  as  being  more  conscious  of  their  physical 
blushing  symptoms  being  noticed  by  others.  Similarly,  Bögels  &  Lamers  (2002) 
reported  that  social  phobics  are  more  likely  to  overestimate  negative  social 
experiences and exaggerate potential negative consequences arising from them. In an 
experimental  design  study,  Mulkens  et  al.  (1999)  sought  to  understand  the 
relationship  between  blushing  propensity  and  facial  colouration  estimation  of Psychological Stress and Vascular Disturbances in Rosacea    
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blushing  in  fearful  individuals  and  a  control  group.  Interestingly,  although  the 
physiological  indicators  (e.g.,  cheek  temperature)  did  not  reveal  any  differences 
between the two groups, individuals with a fear of blushing were more likely to report 
that they blushed intensely. This finding fitted the cognitive explanation of blushing 
phobia which posits that fear of blushing is maintained by ruminating thoughts on 
negative evaluation. 
 
Past  learning  experiences  may  also  play  a  part  in  maintaining  a  fear  of 
blushing.  Individuals  with  a  fear  of  blushing  often  reported  negative  blushing 
experiences (Mulkens & Bögels, 1999). For instance, they recalled being teased or 
bullied  as  children.  The  question  remains,  however,  whether  they  were  already 
anxious about blushing before those incidents or they had a tendency to pay more 
attention to negative events when they happened. Miller (2001) suggested that people 
become embarrassed because they are vividly imagining what others might think of 
them. He also believed that childhood experiences such as being teased helped shape 
the responses to these emotions. Therefore, these people routinely overestimate the 
negative  opinion  of  others  towards  themselves.  Miller‟s  (2001)  conclusion  about 
negative blushing experiences was similar to Mulkens & Bögels (1999).   
 
Recently, findings from physiological studies also highlighted the relationship 
between an individual‟s blushing propensity and past learning experiences. Feedback 
to participants appeared to influence their self-reported blushing ratings. Drummond 
et  al.  (2003)  attempted  to  induce  embarrassment  in  56  female  undergraduates  by 
asking them to sing in front of the experimenter, while measuring their facial blood Psychological Stress and Vascular Disturbances in Rosacea    
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flow. Participants were then informed by a female investigator whether they blushed 
or not while singing. Interestingly, increases in facial blood flow to the cheeks were 
found in participants with high blushing propensity scores who were told that they 
“blushed”. Disconfirming expectations of blushing (i.e., when participants were told 
that they were not blushing) seem to inhibit facial blood flow even in high scorers on 
the BPS. Providing feedback also influenced embarrassment ratings in this task where 
participants  rated  themselves  feeling  more  embarrassed  following  “blushing” 
feedback.  
 
Physiological studies also point to the role of anxiety in individuals with a fear 
of blushing. Gerlach et al. (2001) investigated the physiological and psychological 
aspects  of  blushing  and  other  somatic  disorders.  To  induce  embarrassment  and 
blushing, participants were asked to sing a children‟s song while being videotaped. 
The participants were also informed that they would watch the videotape together 
with a small audience later on. A photoplethysmograph used to measure facial blood 
flow showed no physiological difference between social phobics with or without a 
primary concern of blushing. Interestingly, an increase in heart rate seemed to be the 
distinguishing factor between social phobics with and without the fear of blushing.  
 
The role of anxiety has been further supported by Drummond (2001). Female 
participants were told to sing and read out loud some material provided out loud.  The 
tasks were divided into three categories where all participants received accurate, false 
or no feedback via an auditory feedback signal. Facial blood flow decreased when 
participants  were  provided  “blushing”  feedback  when  they  were  reading  aloud. Psychological Stress and Vascular Disturbances in Rosacea    
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Moreover, high scorers on the BPS rated themselves as highly embarrassed despite 
being told that they were not blushing. Taken together, it appears that participants 
focused on interoceptive sensations or cognitive cues in maintaining their fear. 
 
Interestingly,  many  researchers  have  found  no  relationship  between  facial 
blood flow and blushing propensity scores. For example, Mulkens et al. (1999) found 
women who scored highly on the BPS rated themselves as blushing more intensely 
than women with low scores. Physiologically though, there was no difference in the 
cheek temperature of both groups. In an earlier experiment, Mulkens et al. (1997) 
found that irrespective of their scores on the BPS, cheek temperature increased while 
participants watched a videotape of themselves singing. However, high scorers were 
more concerned about their blushing than low scorers on the BPS. All in all, these 
findings seem to indicate that an individual‟s self-perception of blushing intensity 
reflects  their  self-consciousness,  which  supports  the  cognitive  model  of  social 
anxiety. 
 
Other studies have proposed that a slower recovery time could have an overall 
impact on individuals with a fear of blushing. Drummond et al. (2003) found that 
facial blood flow increased progressively over the course of the study in participants 
with  high  BPS  scores  when  they  were  told  they  were  blushing  throughout  their 
speech, singing, listening to speech and listening to singing tasks. In a more recent 
study,  Drummond  et  al.  (2007)  found  that  blushing  dissipated  more  slowly  in 
participants with a fear of blushing. The authors suggested that an accumulative effect 
could have occurred, resulting in an overall increase of facial blood flow during the Psychological Stress and Vascular Disturbances in Rosacea    
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course  of  the  study.  Additionally,  they  suggested  that  a  slow  recovery  from  an 
episode of blushing might have resulted in physiological cues to maintain the fear of 
blushing. According to Drummond (2001), it seems a combination of cognitive and 
physiological cues work together to contribute to this biased interpretation of what 
others might be thinking of these individuals with a fear of blushing.  
 
Taken  together,  these  findings  suggest  that  emotional  blushing  is  a 
combination  of  physiological  reactions  and  the  fear  of  negative  evaluation.  In 
addition,  relaxation  of  sympathetic  vasoconstrictor  tone,  active  sympathetic 
vasodilation, and activation of beta-adrenergic receptors may contribute to flushing 
(Stein & Bouwer, 1997).  Evidence for the role of the sympathetic nervous system 
involvement  in  frequent  blushing  came  from  endoscopic  transthoracic 
sympathectomy  -  a  surgical  procedure  where  a  sympathetic  nerve  is  cut  or  a 
sympathetic ganglion is removed to reduce sympathetic activity (Callejas et al., 2004; 
Telaranta, 1998). Other procedures, such as an adrenergic blockade reduces vascular 
responses (Drummond, 1997); and injury to the pre or post-ganglionic fibres in the 
sympathetic pathway to the face was found to inhibit blushing (Drummond & Lance, 
1987).  
 
It is unknown if other mechanisms are involved in mediating or prolonging 
blushing. For instance, it was previously mentioned that the axon reflex maintains 
vasodilatation  during  thermoregulation  of  other  parts of  the  body  (Casselli  et  al., 
2006; Margerl & Treede, 1996; Özbebit, Esen, Gülec, & Esen, 2004; Wardell, Naver, 
Nilsson, & Wallin, 1993). Stein & Bower (1997) have also implicated the role of Psychological Stress and Vascular Disturbances in Rosacea    
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serotonin and other neurotransmitters in blushing. However, a review of the available 
literature found no research on the function of axon reflexes and sparse literature on 
the neuroethological influences on blushing. 
 
 Summary 
Blood  flow  through  facial  region  appears  to  be  influenced  by  several 
mediating  factors:  the  nervous  system,  secretion  of  different  neurotransmitters, 
hormones, vascular structural differences and the immune system all work together to 
fulfil  their  role  in  thermoregulation,  digestion,  immune  defence,  and  emotional 
reactions. The common blush, which can be distressing for some individuals, also 
appears  to  be  influenced  by  physiological  and  cognitive  factors.  It  is  not  clear, 
however,  whether  other  physiological  mechanisms  prolong  blushing,  hence 
increasing the distress that some individuals may experience.  
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Physiological and Emotional influences on Rosacea Related Flushing 
Miller (1921) suggested some possible  nervous  pathways that  might affect 
facial vasodilation in rosacea sufferers. According to this view, repeated blushing and 
flushing  could  be  due  to  nerve  impulses  passing  through  the  facial  region  that 
increased the blood vessels‟ sensitivity to vasodilation, causing persistent redness to 
the face. Other researchers also stressed the importance of blood vessel function as 
part of the aetiology of rosacea (Craige & Cohen, 2005; Higgins & du Vivier, 1994; 
Klaber  &  Wittkower,  1939b,  Wilkin,  1981).  For  instance,  Lewis  (1927,  cited  in 
Klaber  &  Wittkower,  1939)  raised  the  possibility  of  blood  vessels  losing  their 
contractile  power  hence  dilating  easily,  while  Rosina,  Zamperetti,  Giovannini, 
Chieregato  &  Girolonomi  (2006)  found  blood  vessel  irregularities  in  rosacea 
sufferers.  
 
However,  Borrie  (1955a,  1955b)  found  no  abnormality  in  the  face-skin 
temperature  upon  heating  and  cooling  of  the  body  and  limbs  of  rosacea  patients. 
Further investigations using different substances such as adrenaline, noradrenaline, 
histamine and acetylcholine on facial blood vessels also found no divergence between 
participants with and without rosacea. He concluded that arterioles played no part in 
causing  the  persistent  redness  in  rosacea.  Marks  (1968)  supported  his  claims  by 
testing blood vessel contractile power. By applying a drop of adrenalin to a sample of 
rosacea  skin  with  the  use  of  cellotape,  the  author  concluded  that  there  were  no 
deficiencies  in  the  contractile  power  of  the  blood  vessels.    Marks  (1968)  also 
conducted biopsies on 27 patients with rosacea, which revealed no abnormal bacterial 
growth.  Psychological Stress and Vascular Disturbances in Rosacea    
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Unfortunately, the methodologies used by Borrie (1955a/1955b) and Marks 
(1968) were subjective. Borrie‟s (1955a, 1955 b) study required the experimenters to 
rate the visible redness, and there were no checks of inter-rater reliability or objective 
measurements. Although the methodology appears to be concise, no statistical results 
were  reported,  making  his  definition  of  “no  such  abnormal  response”  ambiguous 
(Borrie, 1955a, pg. 74). Although Marks (1968) provided statistical information, the 
majority of participants in the control group had severe psoriasis or eczema. As both 
conditions are inflammatory skin disorders, one wonders if there are any structural or 
bacterial  differences  between  rosacea  sufferers  and  people  without  skin  disorders. 
Moreover,  a  more  recent  study  by  Neumann  &  Frithz  (1998)  found  “irregular, 
damaged  blood  vessels”  (pg.  265)  in  biopsy  specimens  obtained  from  rosacea 
sufferers. To the best of the author‟s knowledge, Borrie (1955b) is the only author 
who looked at the effect of acetylcholine on facial flushing in patients with rosacea. 
With current technology and more objective measures, it is worth making a closer 
investigation on the physiological reactions of blood vessels in rosacea.  
 
Vascular research in rosacea has been scarce. A few papers appeared to point 
to vascular or neural abnormalities in rosacea. Using a teletherometer and polygraphs, 
Wilkin  (1981)  found  that  heat,  not  caffeine,  led  to  flushing  symptoms  in 
erythematotelangiectatic rosacea sufferers.  Later on, Wilkin (1988) concluded that 
flushing reactions were mediated by neural mechanisms. A more recent study points 
to the function of neurotransmitters in flushing (Craige & Cohen, 2005). The authors 
found that rosacea sufferers taking the β-blocker propranolol were able to suppress 
their flushing reactions especially when the flushing was associated with anxiety.  Psychological Stress and Vascular Disturbances in Rosacea    
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Adding to the controversy is the treatment of rosacea using anti-inflammatory 
medication (Baldwin, 2006; Sapadin & Fleischmajer, 2006; Sharquie et al., 2006). 
Although it is not known precisely how inflammatory medication reduces flushing in 
rosacea sufferers (Bikowaski  & Goldman, 2004), presumably some kind of  blood 
vessel dysfunction needs to be investigated.  
 
Miller‟s  (1921)  theory  that  rosacea  is  caused  by  frequent  and  repeated 
blushing was supported by Klaber & Wittkower (1939), who found that 33 out of 35 
rosacea sufferers had history of childhood blushing in contrast to 17 participants in 
the  control  group.  Furthermore,  current  standard  classification  of  rosacea  by  the 
National  Rosacea Society  states that a history of  frequent blushing or  flushing  is 
common in rosacea sufferers (Wilkin et al., 2002).  
 
Furthermore,  Klaber  and  Wittkower  (1939)  reported  that  a  majority  of 
sufferers  also  showed  signs  of  social  anxiety,  indicating  the  involvement  of  a 
blushing phobia in rosacea sufferers. Rosacea sufferers also often score highly on 
neuroticism  scores  (Whitlock,  1961;  Marks,  1968).  Whitlock  (1961)  in  particular 
highlighted  social  anxiety  as  a  concern  for  rosacea  sufferers.  Nonetheless,  it  is 
uncertain whether the anxiety sets in before or after rosacea develops. Further, while 
the fear of blushing in rosacea sufferers seems to share some symptoms with social 
anxiety,  there  is  no  specific  research  on  possible  cognitive  and  physiological 
differences between these conditions. 
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Although it is noted that some rosacea sufferers are also childhood blushers, 
there is no research to date that investigates the physiological differences between 
sufferers  and  controls  when  they  flush.  Klaber  and  Wittkower  (1939),  Whitlock 
(1961) and Strokes, Beeman & Ingraham (1956) noted that rosacea sufferers often 
report that social contact may elicit anxiety symptoms and increase the chance of a 
flushing  episode.  However,  there  is  no  other  known  research  that  has  clarified 
physiological mechanisms that might be involved. 
 
Summary 
Rosacea  has  been  proposed  to  be  a  vascular  condition,  where  abnormal 
mechanisms of blood vessels contribute to the development of rosacea. Research on 
normal blood flow responses to temperature change suggests that the central nervous 
system regulates the cutaneous circulation through circulating neurotransmitters and 
neural reflexes.  Similarly, emotions such as embarrassment and anger can trigger  
blushing  in  the  facial  region.  Blushing  studies  indicate  that  a  combination  of 
physiological reactions (e.g., neural reflexes) and cognitive factors (e.g. ruminating) 
may contribute to prolonged blushing reactions (Bogels & Lamers, 2002l Leary & 
Meadows, 1991; Drummond, 1997; Mulkens et al., 1999; Drummond et al., 2003).   
 
Results on vascular studies on rosacea studies have been contradictory. Early 
research  did  not  find  vascular  abnormalities  in  rosacea  sufferers  (Borrie,  1955a, 
1955b), but others did (Craige & Cohen, 2005; Klaber & Wittkower, 1939b; Wilkin, 
1981). To the best of the author‟s knowledge however, no research has looked at the 
role of axon reflexes and emotions on sufferers‟ blushing/flushing reactions.  Psychological Stress and Vascular Disturbances in Rosacea    
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Rosacea and Mental Health 
 
Western culture places a heavy emphasis on facial appearance.  It is perhaps 
not surprising then, that research shows that having a disfiguring skin condition may 
have  a  profound  impact  on  psychological  well  being    (Bickers  et  al.,  2006; 
Papadopoulos, Walker, Aitken, & Bor, 2000). While it is unclear whether rosacea is 
exacerbated  by  emotional  factors,  more  recent  studies  noted  that  some  rosacea 
sufferers are likely to present with psychological symptoms (Klaber, 1947; Whitlock, 
1961).  
 
Left untreated, co-morbid psychiatric disorders may adversely impact quality 
of life (Gupta & Gupta, 2003). Furthermore, emotional stress is known to aggravate 
inflammatory skin disorders, including psoriasis, eczema  (Chiu, Chon, & Kimball, 
2003;  Picardi  &  Abeni,  2001)  and  rosacea  (National  Rosacea  Society,  2002; 
Whitlock, 1961). Fortunately, appropriate psychological interventions appear to assist 
in  the  management  of  psychological  distress  and  may  help  in  managing 
dermatological symptoms (Papadopoulos, 2005). With this in mind, this section aims 
to review studies looking at psychological well-being and skin disorders. Rosacea and 
mental health, followed by intervention options, will then be discussed. 
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Psychological well-being and skin disorders 
Extensive  research  has  been  conducted  on  psychological  well-being  in 
patients with skin disorders (Bickers et al., 2006; Fleischer & Chen, 2005; Gupta, 
2005;  Gupta  &  Gupta,  2003;  Hashiro  &  Okunura,  1997;  Koo  &  Lebwohl,  2001; 
Madulika, Gupta & Gupta, 1996). Many concluded that coping with a facial skin 
condition  is  difficult.    In  addition  to  physical  discomfort,  the  development  of  a 
disfiguring  skin  disorder  can  have  a  negative  impact  on  self-esteem,  potentially 
leading to other psychiatric conditions (Millard, 2000). Psychiatric co-morbidity in 
dermatological  disorders  is  well  recognised.  In  many  cases,  the  prevalence  of 
psychiatric disorders is reported to range between 25-30% of dermatological patients 
(Millard, 2000; Picardi & Abeni, 2001; Picardi, Abeni, Melchi, Puddu, & Pasquini, 
2000; Picardi et al., 2004). Some of the major psychiatric disorders encountered in 
dermatology include mood and anxiety disorders (Bunker & Bridgett, 1997; Gupta, 
2005; Gupta & Gupta, 1994; Gupta & Gupta, 2003).  
 
Depressive  symptoms  appear  to  be  one  of  the  most  frequently  presented 
psychological  issues  in dermatology disorders (Gupta, 2005; Picardi et al., 2004).  
According to the American Psychiatric Association (2000) and National Centre for 
Classification  in  Health  (2002),  depression  is  associated  with  at  least  2  weeks  of 
depressed  mood,  and  loss  of  interest  in  activities  previously  found  enjoyable. 
Additionally, fatigue, loss of energy, a sense of hopeless and recurrent thoughts of 
death may be experienced.  In a number of skin disorders, a sense of hopelessness and 
lack of treatment response is associated with depression (Gupta, 2005; Gupta, Gupta 
& Johnson, 2005; Kimball, Jacobson, Weiss, Vreeland & Wu, 2005; Picardi et al., Psychological Stress and Vascular Disturbances in Rosacea    
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2000). Furthermore, many skin disorder sufferers encounter stigmatisation such as 
verbal rejection and stares due to facial disfigurement (Kent, 2005). Stigmatisation 
can  affect  the  way  dermatological  patients  mentally  view  themselves,  severely 
impacting on their self esteem. In particular, skin disorders such as psoriasis (Gupta 
&  Gupta,  1994;  Kimball  et  al.,  2005),  atopic  dermatitis  (Carroll,  Balkrishnan, 
Feldman, Fleischer, & Manuel, 2005; Hashiro & Okumura, 1997) and acne (Cohen, 
Krahn,  Wise,  Epstein,  &  Ross,  1991;  Papadopoulos  et  al.,  2000)  are  frequently 
associated with depression. 
 
Anxiety disorders, especially social anxiety and body dysmorphic disorder, 
are  also  frequently  encountered  in  dermatological  patients  with  disfiguring  skin 
disorders  (Gupta  &  Gupta,  2003;  Picardi  et  al.,  2004).   Social  phobia  (American 
Psychiatric Association, 2000) is characterised by persistent fear and avoidance of 
social or performance situations where the  individual  may  be exposed to possible 
scrutiny by others. For some conditions where frequent sweating and blushing (e.g., 
hyperhidrosis and rosacea)  is prominent  in embarrassing situations, social  anxiety 
may develop. Body dysmorphic disorder presents as a preoccupation with imagined 
defect  in  appearance  (American  Psychiatric  Association,  2000).  Many  individuals 
with body dysmorphic disorder experience distress over their “defect” which may 
lead  to  occupational  and  social  difficulties  (Gupta  &  Gupta,  2003).  For  many 
individuals  with  facial  skin  disfigurement,  the  fear  of  scrutiny,  criticism  and 
obsession  with  appearance  is  real.  In  an  American  study,  Phillips  et  al.  (2000) 
reported that approximately 12% of 268 dermatologic patients met the criteria for 
body dysmorphic disorder. It is unknown what the rate is in Australia. Given the Psychological Stress and Vascular Disturbances in Rosacea    
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disabling effects of social anxiety and body dysmorphic disorder, these conditions 
should be taken into consideration when treating skin conditions.  
 
In addition to depression and anxiety disorders, quality of life is also known to 
be impacted by dermatological disorders (Zachariae, Zachariae, Ibsen, Mortensen, & 
Wulf,  2004).  Quality  of  life  is  defined  as  an  individual‟s  perception  of  life  and 
potential  in  achieving  his/her  goals.  Quality  of  life  measurements  enable 
dermatologists  and  other  doctors  to  understand  the  impact  of  skin  disorder  on  
individual patients (Finlay, 1997). Questions pertaining to unpleasant symptoms and 
feelings of self-consciousness are asked. Skin disorders such as eczema and psoriasis 
were associated with high scores on the Dermatology Quality of Life Questionnaire 
(DQLQ), indicating that skin conditions can significantly impact on quality of life 
(Harlow, Poyner, Finlay, & Dykes, 2000; Mazzotti, Picardi, Sampogna, Pasquini, & 
Abeni, 2003).  
 
Rosacea and Mental Health  
Despite extensive research on the relationship between skin conditions and 
psychiatric  disorders,  it  is  unfortunate  that  only  a  few  known  studies  have 
investigated the impact of rosacea on psychological well-being. While, historically, 
emotional  disorders  are  thought  to  have  caused  rosacea,  it  is  noted  that  rosacea 
sufferers  in  case  studies  often  describe  intensified  social  anxiety  and  depressive 
symptoms following their diagnosis (Whitlock, 1961). Furthermore, the older genre 
of research often compares psychological wellbeing of rosacea sufferers with patients Psychological Stress and Vascular Disturbances in Rosacea    
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with other dermatologic conditions; hence an underestimated analysis on the severity 
of symptoms may be reported.  
 
The  few  research  papers  that  have  been  published  recently  on  this  topic 
indicate that rosacea sufferers are likely to be psychological distressed. For example, 
a small scale questionnaire study conducted by nurses reported that the more severe 
rosacea symptoms are, the more dissatisfied patients are with self-image (Burkhart, 
Shelestak, & Lappin, 2005). Similarly, in a study by Balkrishnan et al. (2006), 73 
women with severe skin conditions, including three with rosacea, reported a fear of 
negative  evaluation.  Whether  these  findings  apply  to  the  broader  population  of 
rosacea  sufferers  is  uncertain  because  participants  were  drawn  from  a  university 
dermatology clinic..  
  
Gupta, Gupta & Johnson (2005) conducted a large study with 13.9 million 
participants  visiting  dermatological  clinics  across  America.  The  authors  collected 
their  data  from  the  National  Ambulatory  Medical  Care  Survey  and  the  National 
Hospital Ambulatory Care Survey databases in the U.S.A. Survey interviews were 
conducted by doctors or their staff. Information such as the nature of their visit and 
psychiatric  diagnoses  were  tabulated.  They  reported  that  an  estimated  1.04%  of 
rosacea  sufferers  had  a  co-morbid  psychiatric  diagnosis  and,  of  these,  65%  had 
symptoms  meeting  International  Classification  of  Diseases  version  9  criteria  for 
depression. In contrast, only 30% of all psychiatry visits during this period were for 
depression, implying that rosacea is more likely to be associated with depression than 
with other psychiatric conditions in dermatology clinic patients. It is worth noting that Psychological Stress and Vascular Disturbances in Rosacea    
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the subtypes and severity of rosacea was  not included  in the analysis,  hence  it is 
unknown if particular subgroups of rosacea sufferers are more likely to be distressed 
by their condition.  
 
Over  the  years,  the  National  Rosacea  Society  in  America  has  conducted 
informal online surveys. In 2002, 76% of 603 rosacea patients reported having low 
self-esteem, 69% said they felt embarrassed by the facial redness and disfigurement 
and  65%  said  they  felt  frustrated 
(http://www.rosacea.org/rr/2007/spring/article_3.pho).  While  it  is  not  known  how 
severe their rosacea symptoms were, it cannot be denied that rosacea sufferers are 
indeed likely to show symptoms of psychological distress. In addition, quality of life 
surveys indicate that that rosacea affects their life moderately with participants rating 
as avoiding social interaction and experiencing feelings of embarrassment and self-
consciousness (Abramova, et al., 2004; de Belilovsky et al., 2007; Fleischer & Chen, 
2005; Gupta & Chaudhry, 2003; Harlow et al., 2000). However, most quality of life 
surveys are limited by the small number of rosacea sufferers participating.  
 
Psychological  aspects  of  rosacea  were  also  highlighted  by  Garnis-Jones 
(1998) and Nase (2001). These articles highlight the importance of understanding and 
recognizing  psychological  symptoms  such  as  self-consciousness,  anxiety  and 
depression  in  rosacea.  They  further  stressed  the  importance  of  distinguishing  the 
amount of stress the individual may be experiencing due to rosacea. A case study by 
Cohen  (1991)  demonstrated  the  importance  of  early  intervention  and  holistic 
management of the condition. A 36 year old woman diagnosed with rosacea became Psychological Stress and Vascular Disturbances in Rosacea    
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preoccupied with her appearance. Unable to cope with her anxiety and depression 
symptoms, she resigned from her job and attempted suicide. While the case study is 
extreme, Cohen (1991) concluded by stressing the importance of early detection of 
psychological  distress  by  dermatologists  and  early  referral  for  psychological 
intervention.  
 
Psychological Intervention 
Fortunately, psychological interventions tailored to skin disorder sufferers can 
assist  in  reducing  psychological  distress.  In  some  cases,  a  combination  of 
psychotropic medication and psychological intervention can relieve sufferers of some 
symptoms (Gupta & Gupta, 1996). Cognitive  behavioural therapy, psychotherapy, 
behavioural therapy and group therapy were reported to assist dermatologic sufferers 
cope with their condition (Kleve, Rumsey, Wyn-Williams, & White, 2002; Shenefelt, 
2006). Providing information regarding their skin condition, counseling, relaxation 
therapy, assertiveness and social skills training are some examples of strategies that 
psychologists can use. Regardless of the medium of intervention, the goal is to assist 
dermatologic sufferers to identify useful coping strategies, examine difficulties and 
issues  that  they  may  be  experiencing  due  to  their  condition,  facilitate  social 
interaction skills and provide emotional and social support. 
 
The results of psychological intervention on dermatologic patients appear to 
be positive. A 12 week psychotherapy individual program consisting of relaxation 
training, imagery training and cognitive-behavioural stress management techniques 
for psoriasis sufferers showed significant reductions in stress levels (Zachariae et al., Psychological Stress and Vascular Disturbances in Rosacea    
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1996).  More  importantly,  the  experimental  group  was  reported to  experience  less 
psoriasis symptoms, indicating better coping. Interestingly, laser Doppler flowmetry 
measurements of blood flow showed that relaxation and imagery training decreased 
blood flow during the session itself. This indicates that it is possible to affect blood 
flow in inflamed skin (Locke et al., 1994). The treatment of atopic dermatitis using 
cognitive  behavioural  therapy  (Ehlers  et  al.,  1995),  psoriasis  using  mindfulness 
techniques  (Kabat-Zinn  et  al.,  1998)  and  social  skills  training  in  a  group  setting 
(Robinson et al., 1996) all indicate positive results.  
 
To the best of the author‟s knowledge, no specific psychological intervention 
has been developed for rosacea sufferers. Many researchers highlight the importance 
of  managing  this  condition  with  appropriate  medication  and  psychological 
intervention  if  needed  (Bikowaski,  2000;  Bikowaski  &  Goldman,  2004;  Gupta  & 
Chaudhry, 2005; Swinyer, 1994). However, there are no published papers in this area 
currently.  
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Summary 
The experience of having a skin condition can be distressing. Psychological 
disorders such as anxiety and depression are prevalent in dermatologic settings. While 
research in the area of rosacea is limited, the few papers published appear to indicate 
that  rosacea  sufferers,  particularly  individuals  with  severe  symptoms,  may  be 
experiencing psychological distress. However, more research needs to be conducted 
in this area. Furthermore, while psychological intervention appears to be helpful to 
other  dermatologic  patients  to  better  cope  with  their  condition,  no  intervention 
research has been conducted for rosacea.  
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AIMS AND HYPOTHESES 
 
The  present  research  aimed  to  investigate  the  relationship  between 
psychological  stress  and  vascular  disturbances  in  rosacea.  Firstly,  it  attempted  to 
explore the relationship between rosacea and mental health. Previous studies have 
indicated that rosacea sufferers were more likely to suffer from depression (Gupta et 
al.,  2006)  and  low  self-esteem  (Burkhart  et  al.,  2005).    Hence,  the  first  study 
investigated  participant‟s  self-perception  of  their  blushing  episodes  and  general 
wellbeing. It was expected that rosacea sufferers would report a higher frequency of 
blushing episodes, depression and anxiety scores.  
 
 Following  Wilkin‟s  (1988)  observation  that  rosacea  could  be  neurally 
mediated,  the  next  study  explored  the  role  of  axon  reflex  responses  in  rosacea 
sufferers. In recent  years, the axon reflex  was reported to be a valid  indicator of 
neural function in diabetics with and without neuropathy (Caselli et al., 2006). Given 
that rosacea is a condition characterized by prolonged vasodilatation, the axon reflex 
response was the point of investigation in this study. It was expected that the axon 
reflex  response  would  be  greater  in  rosacea  sufferers,  resulting  in  prolonged 
vasodilatation. 
 
  Similarly,  frequent  blushing was reported to be a common  indicator and 
symptom  of  rosacea.  In  particular,  rosacea  sufferers  reported  experiencing  more 
blushing than controls in embarrassing situations (National Rosacea Society, 2002).  
In blushing studies however, the frequency of blood flow to the facial region was not Psychological Stress and Vascular Disturbances in Rosacea    
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found to diverge  between  fear of  blushing  individuals and control. In the case of 
rosacea, it is possible that vascular abnormalities might help to prolong blushing in 
social or embarrassing situations. With this in mind, the third study aimed to explore 
blood flow in the facial region in rosacea sufferers and controls in laboratory induced 
embarrassment  tasks.  In  addition,  self-perception  of  blushing  and  embarrassment 
experienced during the tasks was also measured. It was hypothesised that rosacea 
sufferers would experience a greater increase in blood flow to the facial region than 
controls.  
 
While survey studies found stress to be a trigger of rosacea, the relationship 
between the two is still uncertain. Hence, in order to investigate the role of stress, 
anxiety  and  mood on  rosacea  more  comprehensively,  participants  were  invited  to 
record daily observations of their flushing and stinging episodes. It was hypothesised 
that stress ratings would increase on the day before and the day of a rosacea flare up 
itself. 
 
  Despite reports of rosacea sufferers reporting higher stress, depression and 
anxiety  ratings,  appropriate  psychological  intervention  for  this  population  has  not 
been established. Therefore, participants who reported psychological distress in the 
first  study,  were  invited  back  to  participate  in  Cognitive  Behavioural  Treatment 
(CBT) or Task Concentration Training (TCT) program. It was expected that rosacea 
sufferers would gain a repertoire of strategies to help cope with social anxiety and 
fear of blushing symptoms (Barlow, 2001; Bögels et al., 1997; Mulkens et al., 2001; 
Scholing & Emmelkamp, 1993, 1996).  Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                        50 
 
 
 
CHAPTER 2 
 
Study 1 Rosacea: What do Sufferers Think of it? 
  While the relationship between psychological well-being and skin disorders 
has been reviewed extensively (Bickers et al., 2006; Fleischer & Chen, 2005; Gupta, 
2005; Gupta & Gupta, 2003; Madulika, Gupta & Gupta, 1996), very few studies look 
at  the  relationship  between  rosacea  and  mental  health  (Balkrishnan  et  al.,  2006; 
Gupta, Chen & Johnson, 2005; Garnis-Jones, 1998). Specifically, this study aims to 
investigate  controls,  Type  1  and  2  rosacea  sufferers‟  perception  of  their  blushing 
episodes, stress, depression, general anxiety and social anxiety levels. The Type 1 
rosacea  category  refers  to  sufferers  presenting  with  mild  flushing  symptoms  and 
singularly occurring papules and pustules. The Type 2 category refers to sufferers 
with severe flushing symptoms and a dense concentration of papules and pustules in 
the  facial  region.    Frequency  of  flushing  was  defined  by  the  “Rosacea  Clinical 
Scorecard” (see Appendix B). In addition, participants‟ self report of their childhood 
blushing history and family history of blushing was explored.  
 
Blushing Propensity Scale  
  The  Blushing  propensity  Scale  (BPS)  was  constructed  to  measure  self-
perception of frequency of blushing (Leary & Meadows, 1991). Previous research has 
found a relationship between blushing propensity and self-attention, suggesting that 
one of the strongest elicitors of blushing is concerns about negative evaluation by 
others (Leary & Meadows, 1991; Bögels et al., 1996). In addition, high scores on the Psychological Stress and Vascular Disturbances in Rosacea    
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BPS are associated with heightened social anxiety (Bögels et al., 1996; Drummond, 
1997). Previous interview studies indicated that rosacea sufferers reported blushing 
frequently in social situations (Miller, 1921; Klaber & Wittkower, 1931). The BPS 
demonstrated  internal  reliability  with  each  of  the  14  items  with  correlating 
significantly the sum of other items (r=.40) and reliability measurement Cronbach‟s α 
coefficient  was  .86  (Leary  &  Meadows,  1991).  Test-retest  reliability  was  also 
excellent (r=.82). BPS correlated highly with measures of embarrassment and social 
concerns, demonstrating validity (r=.36 to.56). Hence, the use of BPS in this instance 
provided  information  on  rosacea  sufferers‟  self  perception  of  the  frequency  of 
blushing  in  social  situations.  High  BPS  scores  were  expected  to  be  reported  by 
rosacea sufferers.  
 
Fear of Negative Evaluation (FNE) 
Fear of negative evaluation (FNE) is often associated with high blushing 
propensity scores and social anxiety (Leary & Meadows, 1991; Mulkens et al., 1997; 
Neto,  1996;  Watson  &  Friend,  1969).    FNE  is  defined  as  apprehension  and 
expectation that others will view the rater negatively (Watson & Friend, 1969). The 
24 items of the FNE scale is rated True or False, with a high score indicating greater 
fear of negative evaluation. Psychometric properties of FNE are excellent (Watson & 
Friend, 1969) with reliability (r=.92 to.94) reported for the 30-item questionnaire. 
Similarly, FNE correlated with other social anxiety scales (r= .51), demonstrating 
convergent validity (Watson & Friend, 1969). Previously, Balkrishman et al. (2006) 
studied  73  women  with  severe  skin  conditions,  including  four  with  rosacea,  who 
reported a fear of negative evaluation.  This study hence attempts to replicate the Psychological Stress and Vascular Disturbances in Rosacea    
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Balkrishman, et al. (2006) study in a larger sample of rosacea sufferers. The FNE 
questionnaire evaluates the cognitive aspects of social anxiety, allowing the author to 
determine whether rosacea sufferers are conscious of being evaluated. 
 
Depression, Anxiety and Stress Scale (DASS) 
Previous research on psychological well being and rosacea found rosacea to 
be associated with depression (Gupta, Chen & Johnson, 2005) and anxiety (Burkhart, 
Shelestak & Lappin, 2005). Over the years, informal National Rosacea Society (2007) 
surveys have also reported the presence of stress, anxiety and depression in sufferers. 
For some sufferers, coping with a chronic skin condition can be distressing (Millard, 
2000).  Psychological  intervention  has  assisted  dermatology  patients  in  managing 
grief, depression and stress related to their skin condition (Gupta et al., 1996). To the 
best of the author‟s knowledge, there is no other research investigating the impact of 
rosacea on  mental  health using psychometric  instruments. With this  in  mind, this 
study  aims  to  investigate  the  presence  of  depression,  anxiety  and  stress  levels  of 
rosacea sufferers. 
 
The Depression, Anxiety and Stress Scale (DASS) was chosen due to its 
ease  of  administration  and  strong  psychometric  statistics  (Lovibond  &  Lovibond, 
1995). The DASS is a 42-item self report instrument measuring negative emotional 
states of depression, anxiety and stress levels, and was used to measure pre and post 
results in the intervention study (see Chapter 6). The Depression scale on the DASS 
measures  dysphoria,  hopelessness,  devaluation  of  life,  self-depreciation,  lack  of 
interest,  anhedonia  and  inertia.    The  Anxiety  scale  measures  autonomic  arousal, Psychological Stress and Vascular Disturbances in Rosacea    
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skeletal  muscle  effects,  situational  anxiety  and  subjective  experience  of  anxious 
effect. The Stress scale measures difficulty in relaxing, nervous arousal, and being 
easily upset/agitated, irritable/overactive and impatience.  
 
Psychometrics of the scales are excellent. Internal consistency coefficients for 
each scale in the DASS are highly significant (Depression .91, Anxiety .84 and Stress 
.90),  demonstrating  high  internal  consistency  (Lovibond  &  Lovibond,  1995).  In 
another study, Lovibond (1998) administered the DASS to 3540 participants and then 
readministered the same instrument three to eight years later to 882 participants. The 
author  found  that  test-rest  correlations  were  highly  significant  (Depression=.29, 
Anxiety=.41, Stress=.39), indicating reliability of the scale (Lovibond, 1998). It was 
expected that Type 2 rosacea sufferers would report higher depression, anxiety and 
stress scores than Type 1 rosacea sufferers or controls.  
 
Social Interaction Anxiety Scale (SIAS) and Social Phobia Scale (SPS)  
Garnis-Jones (1998) and Nase (2001) observed that rosacea sufferers are often 
conscious about their appearance, particularly in social situations. An online survey 
by  the  National  Rosacea  Society  (2005)  found  that  70%  of  participants  reported 
feeling  embarrassed  by  their  facial  redness  and  disfigurement.  Quality  of  life 
questionnaires also revealed a relationship between self consciousness and avoidance 
of  social  interaction  (Harlow  et  al.,  2000).  However,  to  the  best  of  the  author‟s 
knowledge, psychometric instruments have not been used to assess social anxiety in 
rosacea sufferers. It is therefore the aim of this study to assess anxiety responses in Psychological Stress and Vascular Disturbances in Rosacea    
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rosacea sufferers using the Social Interaction Anxiety Scale (SIAS) and Social Phobia 
Scale (SPS).  
 
The SIAS assesses social interaction anxiety; where the anxiety of initiating 
and maintaining conversations with others is evaluated. The companion SPS assesses 
anticipatory anxiety relating to being observed (Brown et al., 1997; Watson & Friend, 
1969). Given that previous research reported self consciousness and  avoidance of 
social interaction as an issue for rosacea sufferers (Harlow et al., 2000); the SIAS was 
chosen to formally assess this issue. SPS was chosen to assess performance related 
anxiety where attention can be drawn to the red face of rosacea sufferers.  
 
Psychometric properties of both questionnaires are excellent (Brown  et al., 
1997; Antony, 1997). In terms of validity, Cronbach‟s α coefficient for SIAS ranged 
between .88 to .93 while SPS ranged between .89 to .94. Validity tests showed that 
SPS and SIAS measured different features of social anxiety. For instance, SPS was 
highly related to performance related social anxiety (r=.53 to .73) while SIAS was 
related to interaction anxiety (r=.56 to .88).  Hence, higher scores on the SIAS and 
SPS scale were expected for Type 2 rosacea sufferers when compared to Type 1 
rosacea sufferers or controls.  
 
Childhood Blushing and Family History of Blushing 
Miller (1921) observed that rosacea sufferers recalled themselves as frequent 
blushers as children. Interviews conducted by different researchers indicate a history 
of  childhood  blushing  in  rosacea  sufferers  (Whittlock  &  Klaber,  1939;  Strokes, Psychological Stress and Vascular Disturbances in Rosacea    
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Beeman & Ingraham, 1956). Hence, this study attempts to investigate the hypothesis 
of  childhood  blushing  through  an  interview.  As  there  are  early  indications  of  an 
hereditary component of rosacea ("Rosacea in a monozygotic twin," 2007; Yazici et 
al., 2006), participants were also asked if they had a family history of rosacea  
 
Aims and Hypothesis 
It was expected that rosacea sufferers would report higher scores on the BPS, 
FNE, DASS, SIAS and SPS than controls. Specifically, it was hypothesised that Type 
2 rosacea sufferers would report higher scores than Type 1 rosacea sufferers. It was 
also  expected  that  a  childhood  history  of  blushing  and  family  history  of  rosacea 
would be greater in rosacea sufferers than controls.   
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Method 
Participants  
 
There were 23 female and 8 male rosacea participants were aged between 19 
to 68 years old (M= 46.51, SD= 12.13). Nineteen participants had Type 1 rosacea and 
12  had  Type  2  rosacea.  The  full  control  group  consisted  of  86  participants  aged 
between 17 and 59 years old (M= 29.22, SD= 12.43). Sixty seven participants were 
female and 19 were males. As age influences blushing propensity (Shields, Mallory & 
Simon, 1990), autonomic activity (Kenney et al., 1997) and axon reflexes (Minson et 
al., 2002), and psychological state differs between males and females (Abe & Suzuki, 
1986; Diala & Muntaner, 2003; Ranta et al., 2007),  a matched control group was 
formed based on age and gender. The matched control group consisted of 23 female 
and  8  males  aged  between  24  and  59  years  old  (M=  42.64,  SD=10.5).  Rosacea 
participants were recruited from the psychology subject pool (n=8) dermatologists‟ 
referral (n=5), community newspaper advertisements (n=12), radio interview (n=1) 
and  from an  internet forum  for rosacea sufferers (n=5). Control participants were 
recruited from the Murdoch University‟s psychology subject pool (n=60), university 
colleagues (n=15) and community newspaper advertisements n=11).   
 
Materials and Procedure  
 
Participants  were  tested  individually.  They  were  interviewed  using  the 
“Rosacea  Clinical  Score  Card”  (see  Appendix  B)  to  determine  the  presence  of 
rosacea. The ratings were based upon the clinical judgement regarding participants‟ 
appearance and answers provided on the frequency and intensity of their flushes. As a 
result of the observations and  verbal response, the  frequency  and  intensity of the Psychological Stress and Vascular Disturbances in Rosacea    
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flushes were coded as none, mild, moderate or severe.  Facial redness was determined 
by the Facial Redness Scale (see Appendix C) They were also asked if they have a 
family history of rosacea and any history of childhood blushing. Participants then 
filled  out  the  questionnaires  including  the  BPS  (Leary  &  Meadows,  1991),  FNE 
(Watson & Friend, 1969), DASS (Lovibond & Lovibond, 1995), SIAS (Matthew & 
Clarke, 1989) and SPS (Matthew & Clarke, 1989) (see Appendices G to K). This was 
followed by the measurement of axon reflex responses as reported in Chapter 3. 
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Results 
 Introduction  
This section primarily reports results pertaining to mental health and rosacea. 
In  accordance  with  the  hypothesis  set  out  earlier,  this  chapter  reports  on  the 
perception  that  control,  Type  1  and  2  rosacea  participants  have  of  their  blushing 
episodes and of stress, depression, general anxiety and social anxiety.  It also reports 
on participants‟ history of childhood blushing and family history of rosacea. 
 
Analysis of BPS, FNE, Depression, Stress, Anxiety, SPS and SIAS  
Differences  in  responses  on  questionnaires  among  the  3  groups  were 
investigated using MANOVA analysis. The multivariate F ratio achieved statistical 
significance F(7, 14)=2.02, p<.05) indicating that, overall, psychological test scores 
differed among the three groups.  
 
In particular, Table 6 shows that BPS and stress scores were greater in Type 2 
rosacea sufferers than Type 1 rosacea sufferers and controls. This indicates that Type 
2 rosacea sufferers perceived themselves as blushing more often than Type 1 rosacea 
sufferers  and  controls.  Additionally,  Type  2  rosacea  sufferers  also  reported  more 
stress symptoms than the other two groups.  Contrary to the hypothesis, analysis of 
other questionnaires suggests that rosacea groups did not differ in their perception of 
general anxiety, depression, FNE or social anxiety from controls.  
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Table 6. 
 
One-way ANOVA analysis for questionnaires between groups  
 
a greater than the control and Type 1 rosacea group (p<.05 using the least significant 
difference criterion) 
b Blushing propensity and stress scores did not differ between control and Type 1 
rosacea group (p>.05) 
*p<.05  
**p<.01 
 
  
 
 
 
 
 
   
Mean + S.E 
 
 
 
 
   
Control 
(N=28) 
 
Type 1 
Rosacea 
(N=16) 
 
Type 2 
Rosacea 
(N=12) 
 
F (2, 59) 
 
 
Levene’s 
Test 
 
BPS 
 
 
36.8 + 1.7
b 
  
41.7 + 2.1
 b 
 
49.6 + 2.7
a 
 
8.2** 
 
.6 
 
 
Stress 
 
 
10.7+ 1.4
 b 
 
11.2 + 1.8
 b 
 
17.8 + 2.3
 a  
 
3.9* 
 
.01 
 
Anxiety 
 
 
3.8 + .9 
 
4.8 + 1.1 
 
5.1 + .1.4 
 
.4 
 
.7 
 
Depression 
 
 
4.1 + 1.1 
 
3.7 + 1.4 
 
7.1 + 1.8 
 
1.2 
 
.1 
 
FNE 
 
 
11.7 + 1.4 
 
15.6 + 1.8 
 
15.2 + 2.3 
 
1.8 
 
1 
 
SIAS 
 
 
19.1 + 2.4 
 
19.5 + 3 
 
24.9 + 3.8 
 
.9 
 
.3 
 
 
SPS 
  
 
11.4 + 1.7 
 
12.6+ 2.2 
 
18.7 + 2.7 
 
2.7 
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Childhood history of blushing  
    
As  childhood  history  of  blushing  was  not  dependent  on  age,  the  overall 
control group was used in this analysis. As shown in Table 7, frequency of childhood 
history of blushing was greater in combined rosacea groups than controls, X
2 (1 N= 
117)= 10.94, p<.001. However, childhood history of blushing did not differ between 
the Type 1 and 2 rosacea groups [X
 2 (1 N= 31)=.07,  p >.05].  
 
Table 7 
Frequencies of participants who reported a childhood history of blushing and family 
history of rosacea. 
 
  
 
 
  Frequency (%) 
  Control 
(N=86) 
Type 1 Rosacea 
(N=19) 
Type 2 Rosacea 
(N=12) 
 
Childhood history 
of blushing 
 
23 (27%) 
 
12 (63 %) 
 
7 (58%) 
 
Family history of 
rosacea 
 
1 (1%) 
 
7 (37%) 
 
9 (75%) Psychological Stress and Vascular Disturbances in Rosacea    
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Family history of rosacea  
As shown in Table 7, the frequency of family history of rosacea was greater in 
combined rosacea groups than control, X
2 (1 N= 117)= 45.20, p <.05. Additionally, 
Type 2 rosacea sufferers also reported a higher incidence of family history of rosacea 
than Type 1 rosacea sufferers, X
2 (1 N= 31) = 4.29, p<.05.  
 
Discussion Overview 
The  discussion  is  separated  into two  sections.  The  first  section  will  cover 
psychological  aspects  of  rosacea,  where  participants‟  perception  of  their  blushing 
episodes, anxiety, depression , stress, fear of negative evaluation and social anxiety 
will  be discussed. The  second section will discuss childhood blushing and  family 
history of rosacea.  
 
Questionnaires: BPS, depression, stress, anxiety, FNE, SIAS and SPS 
In accordance with the hypothesis, Type 2 rosacea sufferers reported higher 
BPS scores than Type 1 rosacea  sufferers or controls. This  indicates that Type  2 
rosacea  sufferers  perceived  themselves  as  blushing  more  frequently  and  intensely 
than Type 1 rosacea sufferers or controls. The finding thus supports Wilkin (1994) 
and the National Rosacea Society Expert Committee (Wilkin et al., 2002) reports on 
features and symptomatology of rosacea.  
 
Previous studies on individuals with high BPS scores indicated sensitivity to 
blushing  sensations  experienced  on  their  face  (Mulkens  et  al.,  1999;  Drummond, Psychological Stress and Vascular Disturbances in Rosacea    
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2001).  Hence,  it  is  possible  that  Type  2  rosacea  sufferers  experiencing  frequent 
flushing may have a lower sensitivity threshold to blushing episodes.  
 
High scores on the BPS had been previously associated with social anxiety 
and FNE (Bögels et al., 1996; Drummond, 1997; Mulkens et al., 1997). Specifically, 
research has repeatedly shown that individuals with a fear of blushing are more likely 
to be socially anxious and fearful of what others think of them (Bögels et al., 1996; 
Mulkens  et  al.,  1999).    However,  this  study  did  not  replicate  such  findings.  The 
difference in the population investigated may have contributed to the contradictory 
findings  in  this  study  to  other  BPS  researches.  Most  studies  on  fear  of  blushing 
consisted  of  participants  with  extreme  scores  on  the  BPS  (Bögels  et  al.,  1996; 
Mulkens et al., 1999). However, given that BPS was not used as a selection criterion, 
it is possible that this contributes to the lack of association with social anxiety and 
FNE.  
 
Unexpectedly, rosacea was not associated with depression, social anxiety or 
FNE. This finding contradicts other reports that dermatology patients with severe skin 
conditions were likely to report high scores on depression, social anxiety and FNE 
(Millard,  2000;  Koo,  2000).  Research  in  dermatology  patients  with  severe  skin 
conditions, such as psoriasis, atopic dermatitis and acne often have a larger sample 
size (e.g., n=296) in comparison to this study (Gupta et al., 1994). In the only study 
known to the author on the relationship between rosacea and depression, a sample 
size of 13 million visits to dermatology clinics for rosacea were investigated (Gupta 
et  al.,  2005).  The  study  found  approximately  4.81%  of  rosacea  sufferers  showed Psychological Stress and Vascular Disturbances in Rosacea    
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symptoms of depression. The low percentage appeared to support the results of this 
study. However, the study differed in methodology. For instance, the study by Gupta 
et al. (2005) was conducted in dermatology clinics where patients were visiting their 
physician for a dermatology issue. Therefore, rosacea sufferers in Gupta et al. (2005) 
study  were  more  likely  to  have  severe  skin  concerns.  In  this  study,  however, 
participants reported a wide range of symptoms, possibly not as severe as Gupta‟s et 
al. (2005) study.  
 
Furthermore, the population investigated in this study might account for the 
low association between Types of rosacea and depression, social anxiety and FNE. 
Firstly,  the  small  sample  group  of  Type  2  rosacea  sufferers  might  not  be 
representative of the general population of rosacea sufferers. Secondly, participants 
were informed that they would be asked to sing/give a speech in front of a stranger as 
part of their participation, activities that a socially anxious individual may not be keen 
to do. It is therefore possible that, volunteers who participated in this study might be 
less socially anxious than the population of other studies (Klaber & Wittkower, 1939; 
Whitlock,  1961).  Lastly,  older  participants  who  formed  a  large  percentage  of  the 
study informed the investigator that they were more likely to avoid social interaction 
when  they  were  younger  or  when  they  had  been  just  diagnosed  with  rosacea. 
However,  they  have  since  grown  to  “accept”  their  condition.  Strategies  such  as 
verbally acknowledging their anxiety and red face to others, taking a β-blocker tablet 
before  participating  in  social  events  and  avoiding  lifestyle  triggers  (e.g.,  alcohol, 
spicy food) were used to manage their anxiety and rosacea symptoms. This informal Psychological Stress and Vascular Disturbances in Rosacea    
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verbal report provided encouragement that appropriate coping strategies could help 
newly diagnosed rosacea sufferers manage social anxiety symptoms.  
 
Not surprisingly,  in  addition to high BPS scores, Type 2 rosacea sufferers 
reported higher stress scores on the DASS scale than Type 1 rosacea sufferers and 
controls.  The  stress  scale  on  the  DASS  measures  acute  stress  (i.e.,  symptoms 
experienced  in  the  week  prior  to  answering  the  questionnaire),  and  does  not 
necessarily  indicate that  stress  causes  rosacea  as  suggested  by  Klaber  (1947)  and 
Whitlock (1961). Longitudinal studies or personality studies would need to clarify 
that  hypothesis  further.  Rather,  it  appears  more  likely  that  the  finding  supports 
previous  research  on  the  relationship  between  dermatological  disorders  and  stress 
(Picardi, 2004; Millard, 2000) and rosacea and stress (Garnis-Jones, 1998; National 
Rosacea Society, 2002), where managing the condition can be stressful. Acute stress 
has  been  reported  to  trigger  flushing  episodes  (National  Rosacea  Society,  2002; 
Wilkin et al., 2002). Hence, careful management of stress may assist some rosacea 
sufferers to prevent potential flare ups or have better quality of life.  
 
Psychological  stress  management  has  been  found  to  help  dermatologic 
patients manage their skin condition (Ehlers et al., 1995; Locke et al., 1994). As such, 
three  rosacea  sufferers  who  reported  high  stress  and  social  anxiety  scores  on  the 
DASS questionnaire were invited to take part in a 12 week Cognitive Behavioural 
Therapy program as noted in Chapter 6. Each of the three participants benefited to 
some extent from psychological treatment.   
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Childhood blushing and Family history of blushing 
Rosacea  sufferers  reported  a  higher  incidence  of  childhood  blushing  and 
family history of blushing than the control group. While this supports the reports of 
Miller (1921), Klaber (1947) and Klaber & Wittkower (1956), further research needs 
to clarify the  implication that a  history of  frequent  blushing triggers the  vascular 
changes associated with rosacea. A higher incidence of reported family history of 
rosacea also supports previous reports that rosacea could be hereditary ("Rosacea in a 
monozygotic  twin,"  2007;  Yazici  et  al.,  2006).  Investigations  of  possible  genetic 
components of rosacea seem warranted.  
 
Conclusion and Future Research 
In sum, Type 2 rosacea sufferers reported higher intensity and frequency of 
blushing episodes than Type 1 rosacea sufferers. However, this difference did not 
exist between Type 1 rosacea sufferers and control group, suggesting similar blushing 
propensity  in  those  two  groups.  Unexpectedly,  rosacea  sufferers  were  not  more 
socially anxious than controls, possibly because of sample size and selection effects. 
Future research using a larger sample of Type 2 rosacea sufferers may help clarify 
this result further.  
 
The higher incidence of childhood blushing and family history of blushing 
reported  in  the  rosacea  group  indicates  the  possibility  of  a  genetic  component or 
developmental vascular changes in sufferers. Therefore, further investigations in the 
frequency of blushing of children in families with a high incidence of rosacea may 
assist in further understanding the hereditary or blushing component of rosacea.  Psychological Stress and Vascular Disturbances in Rosacea    
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CHAPTER 3 
 
Study 2: Axon Reflex Function and Rosacea 
 
The  cutaneous  circulatory  system  is  coordinated  by  the  central  nervous 
system, circulating hormones and neural reflexes. Non-invasive methods are used to 
assess microvascular functions to investigate the mechanisms of vasodilatation. In 
particular, acetylcholine (Ach) iontophoresis has been used to induce vasodilatation; 
allowing researchers to investigate mechanisms responsible for the effect (Berghoff et 
al.,  2002).  Methodological  considerations  of  using  ACh  iontophoresis  and  laser 
Doppler  flowmetry  to  measure  the  axon  reflex  response  in  rosacea  sufferers  and 
controls will be discussed here.   
 
Methodological Considerations 
 
Axon reflex Assessment  
The  axon  reflex  is  assessed  by  inducing  a  flare  with  ACh  iontophoresis. 
Acetylcholine  (ACh),  an  endothelium-dependent  vasodilator  is  use  in  conjunction 
with iontophoresis to induce vasodilatation. Iontophoresis works by introducing ions 
across the surface of the skin when an electric charge is delivered to the local site 
(Cracowski  et  al.,  2006).  The  dose  of  ACh  is  administered  in  proportion  to  the 
product  of  applied  current  and  duration  of  iontophoresis.  Ions  of  ACh  bind  to 
receptors on the vascular endothelial surface, leading to the release of nitric oxide. 
This  in  turn  induces  smooth  muscle  relaxation,  causing  vasodilatation  to  occur 
(Cracowski et al., 2006). ACh also activates cutaneous C fibres, releasing calcitonin 
gene related peptide, causing vasodilatation (i.e., axon reflex response) next to the site Psychological Stress and Vascular Disturbances in Rosacea    
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of the  stimulation (Caselli et al., 2003). Therefore, the assessment of axon reflex 
response  is  the  measurement  of  the  increase  of  blood  flux  next  to  the  site  of 
“irritation” (Caselli et al., 2006).  
  
Laser Doppler flowmetry is used to detect alterations in cutaneous blood flow 
in response to the administration of ACh (Cracowski et al., 2006). When a beam of 
laser light hits the moving blood cells, its wavelength changes in proportion to the 
velocity of the moving blood cells. This allows the evaluation of volume of blood 
flux moving through the skin surface area to be measured (Cracowski et al., 2006; 
Netwton, Khan & Belch, 2001). Limitations of laser Doppler flowmetry include its 
sensitivity  to  temperature  change  and  movement.  Consequently,  neutral  room 
temperature  (22-24°C),  reduction  of  movement  from  participants  and  having  a 
stabilization period in the experimental room are implemented in order to minimise 
variability of results (Cracowski et al., 2006).   
 
A common problem reported with the use of ACh iontophoresis is the effect 
of “non specific” vasodilatation. That is, other factors such as electrical stimulation 
from iontophoresis independent of ACh may also induce vasodilatation. Potentially, 
this produces unclear results on the mechanisms that influence vasodilatation. While 
some  studies  found  that  vasodilatation  is  a  result  of  iontophoresis  of  the  vehicle 
(Morris & Shore, 1996), others did not (Berghoff et al., 2002; Caselli et al., 2003; 
Kalia, 2004). Droog et al. (2004) suggested three solutions to this issue. The first is to 
subtract the axon reflex response (next to the site) from the electric current response. 
The second solution is to subtract the non-specific response to the iontophoresis from Psychological Stress and Vascular Disturbances in Rosacea    
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the  response  to  ACh.  However,  both  of  these  methods  increase  errors  of 
measurements.  The third approach is to apply a topical anesthetic agent to block 
stimulation  of  local  sensory  nerve.  While  it  was  found  to  suppress  non  specific 
response  to  iontophoresis  successfully,  local  anesthetic  also  contains  vasoactive 
properties hence potentially confounding the results. As a result of the drawbacks and 
confounds, these methods were not implemented.  
 
Despite the limited research conducted on ACh iontophoresis induced axon 
reflex, the measurement of flare with laser Doppler flowmetry appears to be valid. 
Caselli et al. (2006) found that the axon reflex response distinguished diabetics with 
and without neuropathy. In addition to that, the authors also found that the axon reflex 
response in patients with mild neuropathies correlated with peripheral nerve function, 
providing evidence that the axon reflex response is a neural response. Furthermore, 
vasodilatation throughout the flare appears to be consistent; hence measurement with 
laser Doppler flowmetry at a single point provides an accurate indication of axon 
reflex function (Bickel et al., 2002).  
 
One way to minimise “non specific” vasodilatation is to implement a dose 
response curve rather than individual doses of ACh (Droog et al., 2004). A complete 
dose response curve begins with a low charge and extends to the maximum. Limiting 
iontophoretic charge at the beginning has been found to prevent non specific effects 
while  a  plateau  response  ensures  the  measurement  of  maximum  microvascular 
response.    Therefore,  it  is  expected  that  a  dose  response  curve  enables  a  more 
accurate assessment of  microvascular  function.  The use of a dose response curve Psychological Stress and Vascular Disturbances in Rosacea    
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means that differences can be detected in responses to larger doses. As a result, it 
increases the chance of finding the appropriate dose that has an effect on the axon 
reflex response.  Due to these advantages, this study will use a dose response curve 
methodology.  
 
Role of axon reflex in rosacea sufferers  
Previous vascular research in rosacea found no abnormality in the blushing 
region  (Borrie  1955a,  1955b;  Marks,  1968).  Methodological  concerns  such  as 
ambiguous definition of  “abnormal response” (Borrie, 1955a, pg. 74) and  lack of 
measurement tools may have contributed to negative results. However, a few papers 
appeared to indicate vascular or neural abnormalities in rosacea. For instance, Wilkin 
(1981) found that heat triggers  flushing symptoms while  Craige  & Cohen (2005) 
suggested the role of neurotransmitters in flushing symptoms in rosacea sufferers.  
 
Over the years, the ACh iontophoresis was found to be a reliable method in 
detecting abnormalities in endothelial and neural function (Morris & Shore, 1996; 
Newton  et  al.,  2001;  Caselli  et  al.,  2006).  In  light  of  these  findings  and  the 
development  of  more  reliable  technology  in  measuring  endothelial  and  neural 
function,  ACh  iontophoresis  was  use  to  investigate  vascular  differences  between 
rosacea sufferers and controls in the present study. 
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Aims and Hypothesis  
It  was  expected  that  vasodilatation  would  develop  following  ACh 
iontophoresis  for  all  participants.  It  was  also  hypothesised  that  the  axon  reflex 
response would be greater in rosacea sufferers than controls, and that Type 2 rosacea 
sufferers would have a greater axon reflex response than Type 1 rosacea sufferers.  
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Method 
Participants  
 
The same group of participants in the first study (see Chapter 2) took part in 
the  present  study.  The  study  was  approved  by  the  Murdoch  University  Human 
Research Ethics Committee, and all participants provided written informed consent 
(see Appendix A).  
   
Materials and Procedure  
Participants were tested individually in a small room maintained at 21 + 2
oC. 
A female experimenter administered the procedures. Cetaphil Gentle Cleanser was 
used to clean participants‟  forehead.  An  iontophoresis chamber  housing two laser 
Doppler probes was attached to the forehead approximately 2 cm above the eyebrow. 
Laser Doppler flowmetry was used to measure changes in blood flux (Laser Blood 
Flow  Monitor  MBF3D,  Moor  Instruments  Ltd.,  England).  Several  factors  can 
influence  the  strength  of  the  laser  Doppler  signal.  For  instance,  space  and  dirt 
between  the  laser  Doppler  probe  and  skin,  pigmentation  and  cells  between  blood 
vessels and skin are  factors contributing to the inaccuracy of the  measurement of 
absolute blood flow. As a result, blood flux is measured in relative terms (ie. arbitrary 
units and measurement of pulse amplitude).  One laser Doppler probe was fastened 
approximately two millimeters above the direct iontophoresis site to assess changes in 
blood flux. The other laser probe was placed in contact with the skin approximately 5 
mm away from the first probe. Both probes were held in place by the iontophoresis 
chamber (30 mm outer diameter, 7 mm in height) and secured through the use of 
double sided adhesive ring. Surgical tape was further used to stabilize the chamber 
and to prevent movement.   Psychological Stress and Vascular Disturbances in Rosacea    
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The hole (10mm in diameter) in the center of the iontophoresis chamber was 
filled with 1.5mL of 100mM ACh solution. De-ionized water was used as the solvent. 
The  mixture  was  prepared  1-3  days  prior  to  each  testing  session.  The  ground 
electrode (metal plate, 30 mm x 50mm) was placed within 10 cm of the wrist crease 
with a saline saturated cloth below it. The ground electrode was attached to the skin 
through the use of surgical tape.  
 
 A 20 minute baseline recording was made, during which participants were 
interviewed through the use of Rosacea Clinical Score Card (see Appendix B). The 
score card was used to determine the presence of rosacea in accordance to guidelines 
established by the Rosacea National Society (Wilkin et al., 2002; Wilkin et al., 2004).  
During the administration of iontophoresis of acetylcholine, participants were given 
some magazines to read.  They were also instructed to rate their pain and sting and/or 
burning ratings experienced on their forehead based on a visual scale after each trial 
when prompted. A rating of 1 would indicate no sensation, while a rating of 10 would 
indicate “extreme pain” and “extreme sting/burn” respectively (see Appendices D and 
E).  Acetylcholine  was  administered  via  iontophoresis  into  the  skin  by  an  anodal 
current. The measurements consisted of 20 minutes baseline measurement, followed 
by 1 minute of direct current of strengths beginning with 2.5  A, then doubling in 8 
steps to 320  A. The 8 trials were separated by 2 minutes current-free break. Blood 
flux  was  recorded  continuously  throughout  the  45  minute  procedure.  Participants 
were given a 10 minute break before commencing on singing and speech tasks (see 
Chapter 4).  Psychological Stress and Vascular Disturbances in Rosacea    
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Results 
 
This section reports on results for axon reflexes and direct ACh responses in 
controls and rosacea participants. Analyses of results are separated into four sections. 
The first section reports on axon reflexes, and the second section on ACh responses. 
In each section, an analysis of the raw mean and percentage change from baseline is 
reported. The third section consists of the relationships between questionnaire scores 
and axon reflexes/ACh responses within the control group. The fourth section reports 
on participants‟ sting and pain responses during ACh iontophoresis.  
 
Data analysis  
          Measurements  of  blood  flow  were  expressed  in  arbitrary  units.  Using  the 
Acqknowledge program, pulse amplitude was also computed for direct responses to ACh 
and  axon  reflexes.  Pulse  amplitude  measures  the  elasticity  of  blood  vessel  wall  and 
determines the amount of blood flowing through the blood vessel with each heart beat. 
This tends to increase proportionally with blood flow. Each minute of blood flow and 
pulse  amplitude  was  averaged.  In  addition,  the  average  value  was  transformed  into 
percentage of baseline (using the minute before ACh iontophoresis begin). Therefore, 
there were four measurements for each minute: Mean blood flow (arbitrary units), Blood 
flow (% change from baseline), Amplitude of pulsation (arbitrary units) and Amplitude 
of pulsations (% change from baseline).  
Participants were separated into controls, Type 1 and Type 2 rosacea groups. 
Responses were investigated in (Control, Rosacea groups) x Dose and Types (Type 1, 
Type  2  groups)  x  Dose  ANOVAs.  There  were  eight  incremental  doses.  When Psychological Stress and Vascular Disturbances in Rosacea    
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necessary, the Greenhouse-Geisser epsilon was used to correct for violation of the 
sphericity  assumption.  Repeated  contrasts  were  used  to  investigate  differences 
between consecutive levels. The results were further analysed by independent T-tests 
to investigate specific differences in between groups.  
 
Axon  reflexes  responses:  Analysis  of  the  raw  mean  and  %  change  from  the 
baseline  
As shown in Figures 1 and 2, the average rate of blood flow increased as 
doses increased. However, analysis of the overall mean and percentage change from 
baseline  in  Table  8  did  not  reveal  any  differences  between  rosacea  and  control 
groups. This suggests, overall, that changes in the average rate of blood flow through 
the  facial  area  were  similar  in  control  and  rosacea  groups  in  both  arbitrary  and 
relative units.   
 
However, Figures 1 and 2 showed that the axon reflexes of Type 2 rosacea 
sufferers were more responsive than Type 1 rosacea sufferers to the last two doses for 
both types of  analysis. This  is supported by a  significant  interaction  for Dose by 
Rosacea Groups (Type 1 and 2 groups) presented in Table 9.  
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Figure 1.  Axon reflex response  in  arbitrary units of  blood flow. The axon reflex 
response  was  greater  in  the  Type  2  than  Type  1  rosacea  group  at  higher  doses 
(*t(29)= -2.3, p<.05 and t(29)=-2.13, p<.05 respectively). Error bars denote standard 
error. 
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Figure 2. Axon reflex response in relative units. The axon reflex response was greater 
in the Type 2 than Type 1 rosacea group at higher doses (*t(29)=  -2.17, p<.05 and 
t(29)= -2.82, p<.05 respectively). Error bars denote standard error. Psychological Stress and Vascular Disturbances in Rosacea    
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Table 8.  
 
Between  and  Within-Subjects  F-ratios  obtained  for  control  and  rosacea  sufferers 
during administration of ACh.  
   
  Between 
subjects F 
ratios  
df( 1,60) 
  Within 
subjects F 
ratios 
 
 
Axon Reflexes 
 
   
Df 
 
Dose 
 
Dose x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
.64 
 
1,101 
 
49.89*** 
 
 
.28 
 
Blood flow 
(% change from 
baseline) 
 
 
.07 
 
1, 88 
 
42.50*** 
 
.44 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
.74 
 
2,120 
 
40.73*** 
 
1.07 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
.80 
 
1,92 
 
42.77*** 
 
1.45 
 
 ***p<.001 
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Table 9.  
 
Between and Within-Subjects F-ratios obtained for Types 1 and 2 rosacea sufferers 
during administration of ACh across time.  
   
  Between 
subjects F 
ratios  
df( 1,29) 
  Within 
subjects F 
ratios 
 
 
Axon Reflexes 
 
   
Df 
 
Dose 
 
Dose x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
.05 
 
1,51 
 
 
44.78*** 
 
7.97** 
 
Blood flow 
(% change from 
baseline) 
 
 
3.86 
 
1,49 
 
38.98*** 
 
6.25* 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
.29 
 
2,58 
 
39.29*** 
 
6.66* 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
1.22 
 
1,47 
 
34.80*** 
 
4.71* 
 
*p<.05  
***p<.001 
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Repeated contrasts were conducted to investigate specific differences between 
levels  of  doses.  As  shown  in  Table  10,  no  divergence  of  blood  flow  was  found 
between control and rosacea sufferers. However, Table 11 reports that mean blood 
flow and % change  from  baseline  measurements diverged between Type 1 and 2 
rosacea sufferers. Specifically, Figures 1 and 2 show that blood flow increased more 
in Type 2 than Type 1 rosacea sufferers during the last 2 doses.  
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Table 10 
 
Repeated contrasts analysis on axon reflexes between control and rosacea sufferers 
    F-Ratios (Dose X Group) 
 
Level 
of  
Dose 
 
DF 
 
Mean blood 
flow 
(arbitrary 
units) 
 
Blood flow 
(% change 
from baseline) 
 
 
Amplitude of 
vascular  
pulsations 
(arbitrary units) 
 
 
Amplitude of 
vascular  
pulsations  
(% change 
from baseline) 
 
 
2.5  
and 5 
 
 
1, 60 
 
.00 
 
.01 
 
1.73 
 
.00 
 
5-10 
 
 
1, 60 
 
.28 
 
.51 
 
.01 
 
.01 
 
10-20 
 
 
1, 60 
 
1.21 
 
.53 
 
.51 
 
.37 
 
20-40 
 
 
1, 60 
 
.73 
 
1.61 
 
.04 
 
2.50 
 
40-80 
 
 
1, 60 
 
3.01 
 
2.90 
 
3.90 
 
2.54 
 
 
80-
160 
 
 
1, 60 
 
.84 
 
.35 
 
.00 
 
.02 
 
160-
320 
 
 
1, 60 
 
.15 
 
.00 
 
.00 
 
.02 
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Table 11 
 
 Repeated  contrasts  analysis  on  axon  reflexes  between  Types  1  and  2  rosacea 
sufferers. 
 
    F-Ratios (Dose X Group) 
 
Level 
of 
Dose 
 
DF 
 
Mean  
blood flow 
(arbitrary 
units) 
 
Blood flow 
(% change 
from 
baseline) 
 
 
Amplitude of 
vascular 
pulsations 
(arbitrary 
units) 
 
 
Amplitude of 
vascular 
pulsations  
(% change 
from 
baseline) 
 
 
2.5  
and 5 
 
 
1, 29 
 
.27 
 
.00 
 
.00 
 
.18 
 
5-10 
 
 
1, 29 
 
.00 
 
.02 
 
.38 
 
.85 
 
10-20 
 
 
1, 29 
 
.09 
 
3.22 
 
2.24 
 
1.35 
 
20-40 
 
 
1, 29 
 
.07 
 
.06 
 
2.65 
 
2.72 
 
40-80 
 
 
1, 29 
 
3.39 
 
1.19 
 
1.18 
 
.86 
 
 80-160 
 
 
1, 29 
 
4.50* 
 
5.25* 
 
1.42 
 
3.27 
 
160-
320 
 
 
1, 29 
 
4.79* 
 
4.79* 
 
6.40* 
 
5.74* 
*p< 0.05, **p<0.001 
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Amplitude of Vascular Pulsations:  Analysis of the mean and % baseline change  
As shown in Figure 3 and 4, the average amplitude of vascular pulsations 
increased as doses increased. However, as shown in Table 8 responses did not differ 
between the control and rosacea groups.  
 
Additionally,  Figure  4  shows  that  the  axon  reflexes  of  Type  2  rosacea 
sufferers were more responsive than Type 1 rosacea sufferers at the last dose when 
expressed in relative units. This is supported by a significant interaction effect found 
for Dose by Group (Type 1 and 2 groups) presented in Table 9.  
 
Repeated contrasts were conducted to investigate specific differences between 
levels  of  doses.  As  shown  in  Table  10,  no  divergence  of  blood  flow  was  found 
between control and rosacea sufferers. However, Table 11 reports that mean blood 
flow and % change  from  baseline  measurements diverged between Type 1 and 2 
rosacea sufferers. Specifically, Figures 3 and 4 show that blood flow increased more 
in Type 2 than Type 1 rosacea sufferers during 320  A dose.  Psychological Stress and Vascular Disturbances in Rosacea    
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Figure 3. Axon reflex response as measured by the amplitude of vascular pulsations. 
The amplitude of vascular pulsations was greater in the Type 2 than Type 1 rosacea 
group at the highest dose (*t(29)= -2.16, p<. 05). Error bars denote standard error.  
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Figure  4.  Axon  reflex  response  as  measured  by  the  %  change  from  baseline  of 
vascular pulsations. The axon reflex response was greater in the Type 2 than Type 1 
rosacea groups at highest dose (*t(29)=  -2.15, p<.05). Error bars denote standard 
error. 
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ACh responses: ACh raw scores analysis and % from baseline 
Figures 5 and 6 show that the average rate of blood flow increased as doses 
increased. However as shown in Table 12 and 13, responses were similar in rosacea 
sufferers and controls, and in the Type 1 and 2 rosacea groups. Contrasts analysis, as 
shown in Table 14 and 15 did not show any divergence in doses between control and 
rosacea groups, or between Type 1 and 2 rosacea sufferers. 
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Figure 5. ACh responses in arbitrary units of blood flow .Groups responded similarly 
across doses. Error bars denote standard error. 
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Figure 6. ACh responses in relative units. Groups responded similarly across doses. 
Error bars denote standard error 
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Table 12  
 
Between and Within-Subjects F-ratios obtained for control and combined rosacea 
group during administration of ACh. 
   
  Between 
Subjects F 
ratios  
df( 1,60) 
  Within 
subjects F 
ratios 
 
 
ACh responses 
 
   
Df 
 
Dose 
 
Dose x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
.02 
 
1,94 
 
99.84*** 
 
.42 
 
Blood flow 
(% change from 
baseline) 
 
 
.77 
 
1,86 
 
75.52*** 
 
.38 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
1.25 
 
1,111 
 
41.81*** 
 
1.76 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
1.18 
 
1,88 
 
49.68*** 
 
1.49 
***p<.001 
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Table 13.  
 
Between and Within-Subjects F-ratios obtained for Type 1 and 2 rosacea participants 
during administration of ACh. 
 
  Between 
subjects F 
ratios  
df( 1, 29) 
  Within 
subjects F 
ratios 
 
 
ACh responses 
 
   
Df 
 
Dose 
 
Dose x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
.11 
 
1,47 
 
58.71*** 
 
1.23 
 
Blood flow 
(% change from 
baseline) 
 
 
1.12 
 
1,41 
 
34.47*** 
 
1.49 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
.03 
 
1,49 
 
16.12*** 
 
.29 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
.57 
 
1,42 
 
18.85*** 
 
.30 
 
***p<.001 
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Table 14. 
 
Repeated  contrasts  analysis  on  ACh  responses  between  Type  1  and  2  rosacea 
sufferers. 
    F-Ratios (Dose x Group) 
 
Level 
of  
Dose 
A 
 
DF 
 
Mean blood 
flow 
(arbitrary 
units) 
 
Blood flow 
(% change 
from baseline) 
 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
Amplitude of 
vascular 
pulsations  
(% change from 
baseline) 
 
 
2.5  
and 5 
 
 
1,60 
 
.66 
 
.09 
 
.84 
 
.04 
 
5-10 
 
 
1,60 
 
1.71 
 
.91 
 
1.01 
 
1.28 
 
10-20 
 
 
1,60 
 
.00 
 
.08 
 
.62 
 
.30 
 
20-40 
 
 
1,60 
 
1.44 
 
1.49 
 
3.21 
 
3.10 
 
40-80 
 
 
1,60 
 
1.21 
 
.06 
 
.11 
 
.02 
 
80-
160 
 
 
1,60 
 
1.17 
 
.00 
 
1.74 
 
2.78 
 
160-
320 
 
 
1,60 
 
.02 
 
.23 
 
.33 
 
.19 
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Table 15. 
 
Repeated  contrasts  analysis  on  ACh  responses  between  Type  1  and  2  rosacea 
sufferers. 
    F-Ratios (Dose x Group) 
 
Level of 
Dose 
A 
 
DF 
 
Mean blood 
flow 
(arbitrary 
units) 
 
Blood flow 
(% change from 
baseline) 
 
 
Amplitude of 
vascular 
pulsations 
(arbitrary 
units) 
 
 
Amplitude of 
vascular 
pulsations 
(% change 
from 
baseline) 
 
 
2.5 and 5 
 
 
1, 29 
 
.31 
 
.39 
 
.00 
 
.01 
 
5-10 
 
 
1, 29 
 
.48 
 
.28 
 
.40 
 
.63 
 
10-20 
 
 
1, 29 
 
.44 
 
.60 
 
.50 
 
.42 
 
20-40 
 
 
1, 29 
 
.02 
 
.12 
 
.00 
 
.08 
 
40-80 
 
 
1, 29 
 
.17 
 
.57 
 
1.68 
 
2.47 
 
80-160 
 
 
1, 29 
 
1.67 
 
.41 
 
.60 
 
1.01 
 
160-320 
 
 
1, 29 
 
1.89 
 
3.46 
 
.00 
 
.05 
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ACh Amplitude of vascular pulsation analysis of the mean and % baseline change 
Figures  7  and  8  show  that  pulse  amplitude  increased  as  doses  increased. 
However,  as  shown  in  Table  12  and  13,  direct  responses  to  ACh  did  not  differ 
between  control  and  rosacea  or  between  Type  1  and  2  rosacea  groups.  Contrasts 
analysis, as shown in Table 14 and 15 did not show any divergence in doses between 
control and rosacea group, or between Type 1 and 2 rosacea sufferers. 
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Figure  7.  ACh  responses  as  measured  by  the  amplitude  of  vascular  pulsations.. 
Groups responded similarly across doses. Error bars denote standard error. Psychological Stress and Vascular Disturbances in Rosacea    
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Figure 8. ACh responses as measured by the % change from baseline of vascular 
pulsations. Groups responded similarly across doses. Error bars denote standard error. 
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Ratings of Pain and Sting  
  
As shown in Figures 9 and 10, the average ratings for pain and sting increased as dose 
increased. However, mean ratings for pain and sting, averaged across all 8 doses did 
not differ among groups (see Tables 16 and 17).   
 
Interestingly, Figure 9 shows that rosacea groups reporting higher sting ratings than 
control  at  the  highest  dose.  This  is  supported  by  the  significant  Dose  by  Group 
interaction as shown in Table 16. 
 
0
1
2
3
4
5
6
7
8
2.5 5 10 20 40 80 160 320
Dose μA
S
t
i
n
g
 
R
a
t
i
n
g
s
Type 1 Rosacea
Type 2 Rosacea
Control
 *
. 
Figure 9. Sting rating responses to ACh iontophoresis. Sting ratings were higher in 
rosacea groups than control  in  last administered dose (*p<.05). Error bars denote 
standard error.  
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Figure 10. Pain rating responses to ACh iontophoresis. Error bars denote standard 
error. 
 
 
 
Table 16 
 
Between and Within-Subjects F-ratios obtained for pain and sting ratings in control 
and rosacea sufferers after ACh iontophoresis.  
 
   
Between 
subjects 
df(1, 57) 
 
 
Within subjects 
     
df 
 
Dose 
 
Dose by 
Group 
 
 
Pain Ratings 
 
 
.0 
 
2, 115 
 
37.71** 
 
1.94 
 
Sting Ratings 
 
 
1.59 
 
2, 167 
 
146.27*** 
 
2.71* 
*p< .05, **p<.01, ***p<.001 
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Table 17 
 
Between and Within-Subjects F-ratios obtained for pain and sting ratings in Type 1 
and 2 rosacea sufferers after ACh iontophoresis.  
   
Between 
subjects 
df(1, 27) 
 
 
Within subjects 
     
df 
 
Dose 
 
Dose by 
Group 
 
 
Pain Ratings 
 
 
.06 
 
2, 58 
 
20.21*** 
 
.11 
 
Sting Ratings 
 
 
.00 
 
3,91 
 
93.70*** 
 
.14 
 
*p< .05, **p<.01, ***p<.001 
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Data  analysis  investigating  association  between  questionnaire  scores  and  axon 
reflex and ACh responses in controls. 
 
Predictors  of  axon  reflexes  and  direct  vasodilatation  responses  to  ACh  were 
investigated  in  multiple regression analyses  in the  full  sample of controls (n=86). 
Three  models were explored: the  first  included  the BPS group solely; the  second 
included  the  remaining  psychological  test  responses  to  determine  whether  any 
predictor  effect  of  BPS  was  independent  of  social  anxiety;  the  third  model  also 
included age and gender as co-variants.     
  
 Association  between  questionnaire  scores  and  axon  reflexes  mean  blood  flow 
(arbitrary units) and % from baseline change responses. 
 
As  shown  in  Table  18,  associations  between  questionnaire  scores  were 
investigated by Pearson‟s r. A strong relationship appears to exist between some of 
the psychological test scores, indicating some commonality  in the  variables being 
measured.  
 
As shown in Tables 19 and 20, BPS scores predicted the axon reflex response. 
Additionally, SIAS, gender and age were significantly correlated with axon reflexes 
measured in arbitrary units of blood flow but not percentage change from baseline.   
 
Interestingly, the second model of the analysis which included the remaining 
questionnaire  test  responses  found  BPS  as  a  weaker  predictor  of  axon  reflex 
responses.  However,  when  gender  and  age  were  taken  into  consideration,  BPS 
became a strong predictor again. This suggests that being male or having high BPS Psychological Stress and Vascular Disturbances in Rosacea    
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scores  were  independent  predictors  of  mean  blood  flow  (arbitrary  units).  In 
combination,  these  two  factors  were  the  strongest  predictors  of  mean  blood  flow 
(arbitrary units) independent of other psychological questionnaire scores.  
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Table 18 
Correlations between psychological questionnaire scores in controls (n=86).  
 
Psychological  
Tests 
  
 
BPS 
 
Stress 
 
Anxiety 
 
Depression 
 
FNE 
 
SIAS 
 
SPS  
 
Gender 
 
Age 
 
BPS 
 
- 
               
 
Stress 
 
.21 
 
- 
             
 
Anxiety 
 
.25 
 
.38* 
 
- 
           
 
Depression 
 
.16 
 
 
.48** 
 
.49** 
 
- 
         
 
FNE 
 
.35 
 
.20 
 
.43* 
 
.34 
 
- 
       
 
SIAS 
 
.42* 
 
.17 
 
.37* 
 
.15 
 
.53** 
 
- 
     
 
SPS 
 
.46** 
 
.19 
 
.34 
 
.17 
 
.31 
 
.70*** 
 
- 
   
 
Gender 
a 
 
-.14 
 
-.20 
 
-.04 
 
.34 
. 
23 
 
-.06 
 
-.27 
 
- 
 
. 
 
Age 
 
-.12 
 
.02 
 
.13 
 
-.10 
 
.27 
 
.22 
 
-.02 
 
.20 
 
- 
 
*p<.05  
**p<.01 
***P<.001 
a males were coded as 1 and females 0 
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Table 19 
 
Correlations and regression analysis between questionnaire scores and axon reflex 
mean blood flow (arbitrary units) responses in controls (n=86). 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.05* 
 
.15* 
 
.29* 
 
R
2 Change  
   
.05* 
 
.11* 
 
.14 
 
Predictors 
       
 
BPS 
 
 
.22* 
 
.22* 
 
.19 
 
.27* 
 
Stress 
 
 
-.02 
   
-.03 
 
.12 
 
Anxiety 
 
 
-.05 
   
-.01 
 
.11 
 
Depression 
 
 
-.10 
   
-.09 
 
-.14 
 
FNE 
 
 
-.10 
   
-.25* 
 
-.12 
 
SIAS 
 
 
.26* 
   
.29* 
 
.20 
 
SPS 
  
 
.11 
   
.04 
 
-.04 
 
Gender 
a 
 
 
.33* 
     
.38** 
 
Age 
 
 
.22* 
     
.14 
 
*p<.05  
**p<.01 
a males were coded as 1 and females 0 
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Table 20 
 
Correlations and regression analysis between questionnaire scores and axon reflex 
blood flow (% baseline change responses in controls (n=86). 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.07* 
 
.11* 
 
.14* 
 
R
2 Change  
   
.07* 
 
.05 
 
.03 
 
Predictors  
       
 
BPS 
 
 
0.26* 
 
.26* 
 
.32* 
 
.28* 
 
Stress 
 
 
.08 
   
.18 
 
.22 
 
Anxiety 
 
 
-.02 
   
-.03 
 
-.07 
 
Depression 
 
 
-.09 
   
-.14 
 
-.15 
 
FNE 
 
 
-.04 
   
.01 
 
-.04 
 
SIAS 
 
 
.03 
   
.13 
 
.13 
 
SPS 
  
 
-.05 
   
-.01 
 
-01 
 
Gender
 a 
 
 
.12 
     
.04 
 
Age 
 
 
-.17 
     
-.19 
 
*p<.05  
a males were coded as 1 and females 0 
 
  
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                               99 
 
 
 
Association  between  questionnaire  scores  and  axon  reflex  amplitude  of  vascular 
pulsations (arbitrary units) and % change from baseline responses 
 
As  shown  in  Tables  21  and  22,  BPS  was  a  predictor  of  axon  reflexes 
measured  by  amplitude  of  vascular  pulsations  (arbitrary  units)  but  not  percentage 
change  from  baseline  responses.  Similarly,  SIAS,  SPS,  and  age  appeared  to 
significantly correlate with axon reflexes amplitude of vascular pulsations (arbitrary 
units) but not percentage change from baseline responses. 
 
Interestingly, when the second and third model of the analysis was included, 
BPS  became  a  weaker  predictor  of  axon  reflex  responses  during  amplitude  of 
vascular  pulsations  (arbitrary  units)  analysis.  However,  the  inclusiveness  of  the 
second model during analysis of percentage change from baseline showed BPS as a 
significant predictor. This suggests that the association between BPS and amplitude 
of vascular pulsations (arbitrary units) was moderated by the pattern of scores on the 
anxiety scale. 
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Table 21 
 
Correlations and regression analysis between questionnaire scores and axon reflex 
amplitude of vascular pulsations (arbitrary units responses) in controls (n=86) 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.05* 
 
.18* 
 
.25* 
 
R
2 Change  
   
.05* 
 
.13 
 
.06* 
 
Predictors 
       
 
BPS 
 
 
.23* 
 
.23* 
 
.19 
 
.17 
 
Stress 
 
 
.12 
   
.20 
 
.13 
 
Anxiety 
 
 
.01 
   
-.03 
 
.06 
 
Depression 
 
 
-.13 
   
-.25 
 
-.26 
 
FNE 
 
 
-.06 
   
-23 
 
-.14 
 
SIAS 
 
 
.26* 
   
.19 
 
.17 
 
SPS 
  
 
.21* 
   
.12 
 
.10 
 
Gender
 a 
 
 
 
.05 
     
.06 
 
Age 
 
 
.33** 
     
.26* 
 
*p<.05  
a males were coded as 1 and females 0 
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Table 22 
 
Correlations and regression analysis between questionnaire scores and axon reflex 
amplitude  of  vascular  pulsations  (%  change  from  baseline  responses  in  controls 
(n=86). 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.040* 
 
.11* 
 
.14* 
 
R
2 Change  
   
.040 
 
.08 
 
.02 
 
Predictors 
       
 
BPS 
 
 
.20 
 
.20 
 
.27* 
 
.25 
 
Stress 
 
 
.19 
   
.15 
 
.18 
 
Anxiety 
 
 
.16 
   
.13 
 
.08 
 
Depression 
 
 
.08 
   
-.04 
 
-.03 
 
FNE 
 
 
-.05 
   
-.06 
 
-.11 
 
SIAS 
 
 
.07 
   
.17 
 
.17 
 
SPS 
  
 
-.01 
   
-.05 
 
-.03 
 
Gender
 a 
 
 
 
.09 
     
-.00 
 
Age 
 
 
-.15 
     
-.15 
*p<.05  
**p<.01 
a males were coded as 1 and females 0 
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Association between questionnaire scores and ACh mean blood flow (arbitrary units) 
and % from baseline change responses. 
 
As  shown  in  Tables  23  and  24,  BPS  did  not  appear  to  be  a  predictor of 
responses to ACh at the site of iontophoresis. However, anxiety and age appeared to 
predict  ACh  mean  blood  flow  (arbitrary  units)  but  not  percentage  from  baseline 
change responses. 
 
The  inclusion  of  two  additional  models  did  not  make  a  difference  to 
predictability of BPS to ACh responses in either type of analysis. In sum, it appears 
that  anxiety  and  age  were  better  predictors  of  ACh  responses  than  BPS  in  this 
analysis.  
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Table 23 
 
Correlations and regression analysis between questionnaire scores and response to 
ACh at the site of iontophoresis measured as mean blood flow (arbitrary units) in 
controls (n=86).  
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.00 
 
.07 
 
.17 
 
R
2 Change  
   
.00 
 
.07 
 
.09* 
 
Predictors 
       
 
BPS 
 
 
.05 
 
.05 
 
.05 
 
.04 
 
Stress 
 
 
-.13 
   
.06 
 
-.08 
 
Anxiety 
 
 
-.22* 
   
.00 
 
-.07 
 
Depression 
 
 
-.16 
   
-.19 
 
-.06 
 
FNE 
 
 
-.04 
   
-.05 
 
.06 
 
SIAS 
 
 
.10 
   
-.05 
 
.13 
 
SPS 
  
 
-.07 
   
.15 
 
-.09 
 
Gender
 a 
 
 
 
.08 
   
-.06 
 
.06 
 
Age 
 
 
.33* 
     
.32* 
 
*p<.05  
a males were coded as 1 and females 0 
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Table 24 
 
Correlations and regression analysis between questionnaire scores and responses to 
ACh  at  the  site  of  iontophoresis  measured  as  mean  blood  flow  (%  change  from 
baseline) in controls (n=86). 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.00 
 
.1 
 
.12 
 
R
2 Change  
   
.00 
 
.1 
 
.20 
 
Predictors 
       
 
BPS 
 
 
.04 
 
.04 
 
.10 
 
.09 
 
Stress 
 
 
-.06 
   
-.22 
 
.18 
 
Anxiety 
 
 
.10 
   
.22 
 
.17 
 
Depression 
 
 
.12 
   
.10 
 
.11 
 
FNE 
 
 
.07 
   
.15 
 
.09 
 
SIAS 
 
 
-.15 
   
-.16 
 
-.14 
 
SPS 
  
 
-.09 
   
-.13 
 
-.12 
 
Gender
 a 
 
 
 
-15 
     
-.09 
 
Age 
 
 
-17 
     
-.12 
 
a males were coded as 1 and females 0 
Association between questionnaire scores and ACh amplitude of vascular pulsations 
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As shown in Tables 25 and 26, BPS was not a predictor of ACh amplitude of 
vascular pulsations (arbitrary units) analysis. This indicates that BPS did not predict 
ACh amplitude of vascular pulsations (arbitrary units) at the site of iontophoresis. 
However, anxiety and age appeared to predict ACh amplitude of vascular pulsations 
(arbitrary units) but not % change from baseline responses. 
 
The  inclusion  of  two  additional  models  did  not  make  a  difference  to 
predictability of BPS to ACh responses in either type of analysis. In sum, it appeared 
that  anxiety  and  age  were  better  predictors  of  ACh  responses  than  BPS  in  ACh 
amplitude  of  vascular  pulsations  (arbitrary  units)  responses.  No  predictors  were 
present for percentage change in baseline analysis.  
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Table 25 
 
Correlations  and  regression  analysis  between  questionnaire  scores  and  ACh 
responses measured in amplitude of vascular pulsations (arbitrary units)  
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.01 
 
.10 
 
.24 
 
R
2 Change  
   
.01 
 
.09 
 
.15* 
 
Predictors 
       
 
BPS 
 
 
.10 
 
.10 
 
.15 
 
.12 
 
 
Stress 
 
 
-.15 
   
.02 
 
-.09 
 
Anxiety 
 
 
-.24* 
   
-.25 
 
-.11 
 
Depression 
 
 
-.17 
   
-.03 
 
-.05 
 
FNE 
 
 
-.11 
   
-.15 
 
.-01 
 
SIAS 
 
 
.06 
   
.08 
 
.04 
 
SPS 
  
 
-.03 
   
.03 
 
.00 
 
Gender
 a 
 
 
 
.12 
     
.11 
 
Age 
 
 
.43* 
     
.39* 
 
*p<.05  
a males were coded as 1 and females 0 
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Table 26 
 
Correlations  and  regression  analysis  between  questionnaire  scores  and  ACh 
responses measured in amplitude of vascular pulsations (% change in baseline)  
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.01 
 
.10 
 
.11 
 
R
2 Change  
   
.01 
 
.10 
 
.00 
 
Predictors 
       
 
BPS 
 
 
.08 
 
.08 
 
.15 
 
.15 
 
Stress 
 
 
-.05 
   
-.24 
 
-.22 
 
Anxiety 
 
 
.15 
   
.38 
 
.36 
 
Depression 
 
 
.04 
   
-.07 
 
-.07 
 
FNE 
 
 
.04 
   
.10 
 
.08 
 
SIAS 
 
 
-.13 
   
-.13 
 
-.12 
 
SPS 
  
 
-.04 
   
-.12 
 
-.12 
 
Gender
 a 
 
 
 
-.13 
     
-.05 
 
Age 
 
 
-.10 
     
.-.04 
 
a males were coded as 1 and females 0 
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Discussion  
 
The discussion of results is separated into three sections. The first section will 
explore axon reflex and ACh responses between rosacea sufferers and controls. The 
second section will discuss the relationships between questionnaire scores and axon 
reflex/ACh‟s  responses  in  the  full  control  group.  The  last  section  will  discuss 
participants‟ pain and sting ratings to the tasks.  
 
Axon reflex responses lagged behind direct responses to ACh, suggesting that 
strong stimulation was  needed  for axon responses to be triggered. Berghoff  et al. 
(2002)  and  Droog  et  al.  (2004)  detected  increases  in  blood  flow  in  a  series  of 
incremental doses of ACh, consistent with a specific response to ACh in this study.  
 
Interestingly,  axon  reflex  responses  were  greater  in  Type  2  than  Type  1 
rosacea sufferers, particularly at higher doses. The axon reflex response is mediated 
by C-fibres and refers to a series of neural impulses transmitted antidromically to 
cutaneous  vessels,  where  they  stimulate  the  release  of  neuropetides,  causing 
vasodilatation. The finding suggests that strong stimulation causes over-reactivity in 
the axon reflex response in Type 2 rosacea sufferers, possibly resulting in prolonged 
vasodilatation.  The  results  support  Wilkin‟s  (1988)  hypothesis  that  flushing  is 
mediated by neural mechanisms and Miller‟s (1921) suggestion that neural pathways 
may have a role in the development of rosacea.  
 
The result contrasts with Borrie‟s (1955a, 1955b) studies of abnormality in 
cutaneous rosacea.  Borrie (1955a) reported no visible differences in the facial region Psychological Stress and Vascular Disturbances in Rosacea    
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between  rosacea  sufferers  and  control  participants  following  acetylcholine 
intradermal  injections  whereas  Borrie  (1955b)  found  no  differences  in  face-skin 
temperature  upon  heating  and  cooling.    The  difference  in  methodology  between 
Borrie‟s (1955a) and this study  may  have contributed to the difference  in results.  
However, both of Borrie‟s studies investigated blood vessel functions on the cheeks, 
presumably a more severely affected site of rosacea than the forehead.  
 
The lack of specification of the subtypes of rosacea in Borrie‟s studies may 
have contributed to the lack of difference found between experimental and control 
groups.  In  this  study,  when  responses  of  Type  1  and  2  rosacea  sufferers  were 
combined,  the  difference  diminished,  indicating  that  small  axon  reflex  response 
measured in Type 1 rosacea sufferers would have influenced overall results.  
 
Heterogeneity across rosacea subtypes may also explain why there was a lack 
of vascular or neural differences reported in early research (Borrie 1955a, 1955b; 
Marks, 1968). The combination of different subtypes of rosacea in an experimental 
group  may  have  concealed  intergroup  differences.  Furthermore,  the  difficulty  in 
categorizing subtypes of rosacea may have contributed to this confusion. Prior to the 
Wilkin et al. (2002) classification of subtypes of rosacea, there were no standardised 
guidelines on the diagnosis of rosacea.  
 
Unexpectedly, direct measurement of mean blood flow and % change from 
baseline did not diverge during direct stimulation of the skin via ACh iontophoresis 
between rosacea sufferers and control participants. This supports Borrie‟s (1955a) Psychological Stress and Vascular Disturbances in Rosacea    
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suggestion that cutaneous endothelial responses were similar in rosacea and control 
groups. Taken together, the results  suggest that neural pathways  mediate  flushing 
responses in rosacea rather than cutaneous endothelial function.   
 
Sting and Pain Ratings 
Rosacea sufferers reported higher sting ratings than controls. However, there 
were no pain differences between the two types of rosacea sufferers. Lonne-Rahm et 
al. (1999) reported that rosacea sufferers reported higher stinging ratings than controls 
during the lactic acid test. However, in contrast to the present findings, the authors 
also observed that erythematotelangiectatic rosacea sufferers reported higher stinging 
ratings than papulopustular rosacea sufferers. While the authors did not specify the 
subtype criteria, it is assumed that papulopustular rosacea sufferers presented with 
frequent facial flushing and pustules symptoms; hence similar to the Type 2 rosacea 
group in this experiment. An element that may explain the difference between Lonne-
Rahm et al. (1999) study and this study is the use of lactic acid to stimulate the skin 
rather than ACh stimulation. The use of a different vehicle to stimulate vasodilatation 
may  provoke  different  vascular  mechanisms  contributing  to  intensity  of  sting 
sensation experienced.  
 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                               111 
 
 
 
Predictability of axon reflex/ACh responses in control group 
BPS was found to significantly predict axon reflex responses. This suggests 
that participants who perceived themselves as blushing frequently and intensely were 
more likely to have a greater axon reflex response. In addition, SIAS, gender and age 
correlated significantly with axon reflex measured in arbitrary units of blood flow. To 
the  best  of  the  author‟s  knowledge,  no  study  has  periodically  investigated  the 
association  between  the  BPS  and  axon  reflex  response.  Previous  studies  on  the 
relationship  between  BPS  and  physiological  measurements  found  that  fear  of 
blushing  is  maintained  by  cognitive  factors  (Bögels  &  Lamers,  2002;  de  Jong  & 
Peters,  2005;  Spector  et  al.,  2003).  However,  a  more  recent  study  argues  that 
physiological cues (i.e., slower recovery from a blushing episode) may result in an 
increased perception of intensity of blushing (Drummond et al., 2007), a scenario that 
Type 2 rosacea sufferers may experience as well.  
 
Interestingly, FNE did not predict axon reflex response in the control group. 
As axon reflexes were increased in the Type 2 rosacea group, further research could 
investigate the role of FNE and axon reflexes in Type 2 rosacea sufferers.  
 
The finding that an increase in age predicted ACh blood flow responses was 
unexpected. However, older age has been found to be associated with higher facial 
temperature  and  blood  flow,  possibility  due  to  loss  of  elasticity  of  blood  vessels 
(Marrakchi & Maibach, 2007).   
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Limitations 
Subtypes: It is unknown why axon reflexes of Type 2 rosacea sufferers were 
more  reactive  than  Type  1  or  control  participants.  Miller  (1921)  suggested  that 
repeated  blushing  or  flushing  could  have  impaired  blood  vessel  sensitivity  to 
vasodilatation.  To  the  best  of  the  author‟s  knowledge,  it  is  unknown  if  repeated 
blushing  or  flushing  influences  reactivity  of  axon  reflexes.  Research  looking  at 
longitudinal development of rosacea and axon reflex responses may provide a better 
understanding of Miller‟s (1921) hypothesis.  
 
The axon reflex response influences blood flow via the production of nitric 
oxide (Kellogg et al., 1995, 1999) and other neurotransmitters such as VIP (Wilkin et 
al., 2004; Bennett et al., 2003), bradykinin and histamine (Wilkin et al., 2004).  While 
this  present  study  demonstrated  support  for  the  role  of  axon  reflex  response  in 
differentiating Type 2 rosacea sufferers from Type 1 rosacea sufferers, the role of 
each  neurotransmitter  in Type 1 and 2 rosacea  sufferers  is uncertain. Preliminary 
evidence appears to indicate the importance of vasodilatation agents: Yamasaki et al. 
(2007)  reported  an  increase  of  cathelicidin,  a  peptide  in  rosacea  skin  that  could 
influence axon reflex response and induce skin inflammation.  However, the study did 
not specify the subtype of rosacea  investigated and  had a relatively small sample 
(n=11).  Nonetheless,  many  types  of  neurotransmitters  are  known  to  influence  the 
activity  of  axon  reflexes.  Therefore,  knowledge  on  other  neurotransmitter(s) 
contributing to the mechanism of rosacea will clarify the mechanism and medical 
management of the condition. Psychological Stress and Vascular Disturbances in Rosacea    
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Whether sufferers of other subtypes of rosacea (e.g., phymatous rosacea) or in 
different stages of their condition (e.g., remission, flare-up) would react similarly to 
the  same  stimulus  is  unknown.  Type  1  rosacea  sufferers  in  this  study  reported  a 
diverse range of symptoms, possibly impacting on the overall results. Understanding 
the role of the axon reflex in different subtypes or stages of rosacea would assist in 
preventing  or  delaying  the  condition  from  worsening.  Moreover,  it  has  been 
suggested that stress impacts on the function of axon reflexes (Hornyak et al., 1990; 
Lutgendorf  et  al.,  2000).  Stress  related  inflammatory  skin  conditions  (such  as 
psoriasis  and  dermatitis)  were  not  investigated  in  the  present  study.    Hence  it  is 
unknown if axon reflex hyper reactivity is a global response to all inflammatory skin 
conditions or specific to rosacea. Therefore, further research is needed on the role of 
the axon reflex response in other inflammatory skin conditions. 
 
Age:  It is not certain what role aging has in the development of rosacea. Early 
reports point to rosacea as being an older age skin disease (Miller, 1921; Klaber & 
Whittkower, 1939). Hence, it may appear reasonable to attribute over reactivity of the 
axon  reflex  response  to  aging.  One  argument  is  that  older  adults  may  have 
experienced greater incidence of blushing episodes, consequently reducing elasticity 
of their blood vessels and increased sensitivity to axon reflex action. However, this 
study included participants with rosacea as young as 18 years of age. In addition, 
others have reported that rosacea can occur in early-mid twenties (Kyriakis et al., 
2005). Nevertheless, further research in the area of aging and axon reflex response 
may provide further insight relevant to the pathophysiology of rosacea. Psychological Stress and Vascular Disturbances in Rosacea    
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Statistical power and method sensitivity: The difficulty in recruiting Type 1 
and 2 rosacea sufferers to participate in the study may have affected generalisability 
of the results. The sample size of Type 2 rosacea sufferers (n=12) and Type 1 rosacea 
sufferers (n=19) may have been too small to detect weak effects. Other studies of 
rosacea have also used relatively small samples (Borrie, 1955a, 1955b; Yamasaki et 
al., 2007), possibly delaying progress in this field.  
 
The  use  of  ACh  iontophoresis  to  measure  axon  reflex  response  via  laser 
Doppler flowemetry has been found to be valid in the assessment of nerve function 
(Caselli et al., 2006).  However, ACh iontophoresis has not been used previously on 
rosacea sufferers; hence validity of results could be further supported by replications 
of  this  study.  Furthermore,  ACh  iontophoresis  was  administered  on  the  sufferers‟ 
forehead, rather that cheeks where rosacea is usually more prominent. Hence, one 
would also expect axon reflex responses on the cheeks be stronger than the forehead.  
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Conclusion 
The present study provides a preliminary platform in understanding possible 
mechanisms of rosacea.  Specifically, axon reflex responses were more responsive in 
Type 2 rosacea sufferers than Type 1 rosacea sufferers or controls, supporting the 
view that the condition is mediated by neural mechanisms. Furthermore, high BPS 
scores  appear  to  predict  axon  reflex  responses,  suggesting  the  possible  role  that 
emotional blushing has in maintaining vasodilatation. Interestingly, rosacea sufferers 
reported higher stinging ratings than controls, whereas no pain differences were found 
between Type 1 and 2 rosacea sufferers. However, these results must be interpreted 
with  caution.  Future  studies  looking  at  axon  reflexes  of  other  inflammatory  skin 
conditions, longitudinal study of effects of repeated blushing and flushing episodes on 
axon reflexes, and having a larger sample size may provide a better understanding of 
the mechanisms of rosacea.   
 
 
 
 
 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                               116 
 
 
 
CHAPTER 4 
 
Study 3: Rosacea and Blushing 
 
Frequent  blushing  is  reported  to  be  a  common  symptom  of  rosacea 
(Balkrishnan et al., 2006;  Klaber, 1947;  Wilkin et al., 2002). Previous  interviews 
conducted  found  rosacea  sufferers  presenting  with  symptoms  of  social  anxiety 
(Klaber & Wittkower, 1939; Whitlock, 1961), indicating the presence of a blushing 
phobia. Despite these observations, limited research has been conducted to investigate 
the  role  of  blushing  in  rosacea.  Therefore,  the  aim  of  this  study  is  to  explore 
physiological  changes  and  self-perception  of  these  changes  in  rosacea  sufferers 
during the participation of laboratory induced embarrassment tasks.  
 
Blushing Studies 
Studies  have  proposed  that  blushing  is  influenced  by  physiological  and 
cognitive factors (Drummond, 2003; Mulkens et al., 1997, Leary & Meadows, 1991).  
Self perception of frequent blushing was found to be associated with a high fear of 
negative  evaluation  and  social  anxiety  (Leary  &  Meadows,  1991;  Spector  et  al., 
2003). In particular, laboratory induced embarrassment has been used to investigate 
mechanisms of blushing. For instance Drummond et al. (2003) and Gerlach et al. 
(2001) elicited embarrassment by asking participants to sing while Mulkens & Bögels 
(1999) asked their participants to watch a  videotape of them singing  a children‟s 
song. Embarrassment was induced successfully in the above mentioned studies.  
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Physiological studies found that individuals with a fear of blushing were more 
likely to report a higher intensity of blushing irrespective of changes in physiological 
indicators  (Mulkens,  1997;  Mulkens  &  Bögels,  1999).  Others  studies  however 
reported  differently  (Drummond  et  al.,  2003;  2007).  Drummond  et  al.  (2007) 
suggested that high BPS scores could be influenced by increased facial blood flow 
progressively due to slow recovery. Nevertheless the consensus appears to indicate 
that social blushing is influenced by a combination of physiological and cognitive 
factors.     
 
To  the  best  of  the  author‟s  knowledge,  it  is  currently  unknown  if  social 
blushing  in  rosacea  sufferers  is  influenced  by  physiological,  cognitive  or  a 
combination  of  both  factors.  With  this  in  mind,  this  study  was  designed  to  elicit 
embarrassment in a controlled laboratory setting. Given the successful methodology 
in  eliciting  embarrassment  by  the  above  authors  and  to  increase  reliability  of  the 
methodology,  the  methodology  as  outlined  by  Drummond  et  al.  (2007)  was 
employed. Participants were asked to sing a children‟s song and to give a speech. 
They will be also required to listen to their singing and speech in the presence of the 
experimenter. 
 
Methodology Considerations 
A combination of self-report answers and physiological equipment has been 
used to investigate blushing.  For instance, thermistors measured changes  in  facial 
temperature (Mulkens et al., 1999) and photoplethysmographs measured blood flow 
volume (Drummond & Lim, 2000). The laser Doppler flowmetry has also been found Psychological Stress and Vascular Disturbances in Rosacea    
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to be a valid instrument in detecting changes in blood flow (Drummond, 1997, 1999b, 
Gerlach et al., 2001). Given that laser Doppler flowmetry was used during the ACh 
iontophoresis  task,  it  was  decided  that  the  same  instrument  would  be  utilised  to 
measure changes in blood flow in this experiment.  
 
It  is  recognized  that  rosacea  is  most  prominent  on  the  facial  cheeks  area 
(Wilkin et al., 2004). While it would be ideal to measure changes of blood flow in the 
same region, it is noted that any facial movement would distort readings on the laser 
Doppler  flowmetry,  resulting  in  inaccurate  data  being  recorded.  Hence,  the  laser 
Doppler probe was placed on the forehead to minimise errors.     
 
Aims and Hypothesises  
In this study, it was expected that rosacea sufferers, particularly Type 2 would 
show  greater  increases  in  blood  flow  in  the  facial  region  than  controls  during 
embarrassment. In addition, it was hypothesised that rosacea sufferers would report 
more blushing and embarrassment during embarrassing tasks than controls.  
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Methods 
Participants 
The  same  group  of  participants  in  the  axon  reflex  responses  study  (see 
Chapter  3)  took  part  in  this  study.  The  study  was  approved  by  the  Murdoch 
University Human Research Ethics Committee, and all participants provided written 
informed consent (see Appendix A).  
 
Materials and Methodology  
Following a 10 minute break after ACh iontophoresis, a single laser Doppler 
flowmetry probe was placed on the right side of the forehead (iontophoresis chamber 
was placed on the left side of the forehead previously). Participants were informed 
that they would be asked to perform the tasks in the following order: sing, listen to 
replay of the recorded singing, give an impromptu speech and listen to the replay of 
the recorded speech task. Participants were instructed to rate their embarrassment and 
blushing levels on a numerical rating scale before and after each task. A rating of 0 
would indicate “no embarrassment” and “not blushing at all”, while a rating of 10 
would indicate “extreme embarrassment” and “extreme blushing” (see Appendix F).  
 
Participants were told to sing “Old Macdonald had a farm” in the room by 
themselves.  To  aid  recall,  a  list  of  various  animals‟  sounds  was  provided  (see 
Appendix L). They were told that their singing would be recorded and replayed by 
the experimenter later on in the experiment. The experimenter returned 3 minutes 
later and asked the participants to rate their embarrassment and blushing on the same 
scale. The participants were told to rest quietly. Psychological Stress and Vascular Disturbances in Rosacea    
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Three minutes later, the experimenter entered the room. The participants were 
told that the experimenter would listen to their tape of singing with them. Ratings of 
embarrassment and blushing were taken before and after the tape was heard. The 
experimenter  sat  opposite  the  participant  and  re-played  the  tape  of  singing  for  2 
minutes.  A  pilot  study  conducted  found  that  2  minutes  was  sufficient  to  induce 
embarrassment. The experimenter then left the room for 3 minutes. Participants were 
told to rest quietly during this time.  
 
Procedures for the speech and tape-replayed task were identical to the singing 
and singing tape-replayed task. Participants were told to give an impromptu speech 
for three minutes on “Should there be a death penalty in this world?” After they had 
listened  to  their  speech,  participants  then  rested  for  15  minutes  before  being 
debriefed.  Participants  were  given  a  small  chocolate  bar  at  the  conclusion  of  the 
study.  
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Results 
Introduction 
  
This section reports on blood flow response to singing and speech tasks in 
 
control  and  rosacea  groups  and  Type  1  and  2  rosacea  groups.  It  also  reports  on 
participants‟  perception  of  their  blushing  and  embarrassment  intensity  during  the 
singing and speech tasks. Analyses of results are separated into four sections. The 
first section reports on mean blood flow (arbitrary units) and % change from baseline. 
The second section reports on amplitude of vascular pulsations (arbitrary units) and % 
of  baseline  change.  The  third  section  reports  on  the  relationships  between 
questionnaire scores and blood flow responses within the control group. The fourth 
section reports on participants‟ embarrassment and blushing ratings before and after 
the tasks.  
 
Data Analyses.  
 
        Blood  flow  responses  were  investigated  in  (Control,  Rosacea  groups)  x 
Tasks and Rosacea groups (Type 1 and 2 rosacea groups) x Tasks ANOVAs. Blood 
flow  measurements  were  taken  for  eight  consecutive  blocks:  singing,  break  1, 
listening to singing, break 2, speech, break 3, listening to speech and break 4. With 
the  exception  of  listening  to  singing/speech  task  (2  minutes),  each  block  was  3 
minutes. Baseline was defined as the minute before tasks began. Where necessary, the 
Greenhouse-Geisser  epsilon  was  used  to  correct  for  violation  of  the  sphericity 
assumption.  Repeated  contrasts  were  used  to  investigate  differences  between 
consecutive  blocks.  The  results  were  further  analysed  by  repeated  contrasts  to 
investigate specific differences in groups.  
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Mean blood flow (arbitrary units) and % change from baseline  
 
        As shown in Figures 11 and 12, mean blood flow (arbitrary units) and % 
change from baseline increased during the singing and speech tasks but decreased 
during  breaks.    Analysis  of  overall  responses  in  Table  27  did  not  reveal  any 
differences  between  controls  and  rosacea  groups  for  arbitrary  or  %  change  from 
baseline measurements. However, as shown in Table 28, a significant difference was 
found between Type 1 and 2 rosacea sufferers for mean blood flow (arbitrary units). 
This  suggests  that  mean  blood  flow  was  greater  in  Type  2  than  Type  1  rosacea 
sufferers throughout the tasks.  
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Figure  11.  Blood  flow  responses  in  arbitrary  units. 
#Type  2  rosacea  sufferers 
registered a higher mean blood flow than Type 1 rosacea sufferers t(29)=-3.54,p<.01. 
Error bars denote standard error.   
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Figure 12. Blood flow response in relative units. Error bars denote standard error.   
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Table 27 
 
Between and Within-group participants’ F-ratios blood flow responses obtained for 
control and rosacea participants during singing and speech tasks. 
 
  Between 
subjects F 
ratios  
df( 1,60) 
  Within 
subjects F 
ratios 
 
 
 
   
df 
 
Tasks 
 
Tasks x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
.00 
 
3,229 
 
8.15*** 
 
1.51 
 
Blood flow 
(% change from 
baseline) 
 
 
2.59 
 
3, 216 
 
6.94*** 
 
1.23 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
.06 
 
2,151 
 
2.69 
 
.45 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
1.59 
 
2,170 
 
6.31** 
 
.61 
 
 
**p<.01 
***p<.001 
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Table 28 
 
Between and Within-group participants’ F-ratios blood flow responses obtained for 
Type 1 and 2 rosacea participants during singing and speech tasks. 
 
  Between 
subjects F 
ratios  
df( 1,29) 
  Within 
subjects F 
ratios 
 
 
 
   
df 
 
Tasks 
 
Tasks x 
Group 
 
Mean blood flow 
(arbitrary units) 
 
8.79* 
 
4,117 
 
6.34*** 
 
1.54 
 
Blood flow 
(% change from 
baseline) 
 
 
.14 
 
4,117 
 
5.71*** 
 
1.07 
 
Amplitude of 
vascular 
pulsations 
(arbitrary units) 
 
 
4.42* 
 
1,38 
 
1.37 
 
.99 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
 
 
1.10 
 
1,38 
 
1.20 
 
1.36 
 
 
*p<.05 
***p<.001 
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Repeated contrasts were conducted to investigate specific differences between 
levels of tasks. As shown in Table 29, mean blood flow did not diverge between 
control and rosacea participants. However, Table 30 reports than mean blood flow 
diverged between Type 1 and 2 rosacea sufferers during the singing task. Specifically, 
as shown in Figure 11, the blood flow increased more in Type 2 than Type 1 rosacea 
sufferers while singing 
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Table 29 
Repeated contrasts between levels of tasks blood flow responses obtained for control 
and rosacea participants during singing and speech tasks. 
  F-ratios 
df (1,60) 
 
Level of 
Tasks 
Mean blood flow 
(arbitrary units) 
Blood flow 
(% change 
from 
baseline) 
Amplitude 
of vascular 
pulsations 
(arbitrary 
units) 
 
Amplitude 
of vascular 
pulsations 
(% change 
from 
baseline) 
Baseline vs. 
Singing 
 
.09  -  .00  - 
 
Singing vs. 
Break 1 
 
 
.03 
 
.97 
 
.05 
 
.04 
 
Break 1 vs. 
Listening to 
tape of 
singing 
 
 
3.11 
 
3.13 
 
5.12 
 
4.59* 
 
Listening to 
tape of 
singing vs. 
Break 2 
 
 
2.64 
 
2.69 
 
3.18 
 
1.70 
 
Break 2 vs. 
Speech 
 
 
1.09 
 
1.24 
 
1.39 
 
1.39 
 
Speech vs. 
Break 3 
 
 
.01 
 
.17 
 
.14 
 
.46 
 
Break 3 vs. 
Listening to 
speech 
 
1.01 
 
2.12 
 
.29 
 
1.20 
 
Listening to 
Speech vs. 
Break 4 
 
.39 
 
.27 
 
.61 
 
.00 
*p<.05 
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Table 30 
Repeated contrasts between levels of tasks blood flow responses obtained for Type 1 
and 2 rosacea participants during singing and speech tasks. 
  F-ratios 
df (1,60) 
 
Level of 
Tasks 
Mean blood flow 
(arbitrary units) 
Blood flow 
(% change 
from 
baseline) 
Amplitude 
of vascular 
pulsations 
(arbitrary 
units) 
 
Amplitude of 
vascular 
pulsations (% 
change from 
baseline) 
Baseline vs. 
Singing 
 
5.27*  -  6.77*  - 
 
Singing vs. 
Break 1 
 
 
2.76 
 
.57 
 
.01 
 
.01 
 
Break 1 vs. 
Listening to 
tape of 
singing 
 
 
2.56 
 
1.77 
 
3.38 
 
1.83 
 
 
Listening to 
tape of 
singing vs. 
Break 2 
 
 
2.00 
 
2.38 
 
4.38* 
 
4.15 
 
Break 2 vs. 
Speech 
 
 
.16 
 
.01 
 
.02 
 
.02 
 
Speech vs. 
Break 3 
 
 
.04 
 
.68 
 
1.61 
 
1.73 
 
Break 3 vs. 
Listening to 
speech 
 
.02 
 
.00 
 
.22 
 
.04 
 
Listening to 
Speech vs. 
Break 4 
 
4.06 
 
2.60 
 
1.52 
 
1.75 
*p<.05 
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Amplitude of Vascular Pulsation (arbitrary units) and % change in baseline  
 
    As shown in Figures 13 and 14, pulse amplitude (arbitrary units) and % 
change in baseline increased moderately during tasks. Analysis of overall ratings in 
Table 27 did not reveal any differences between control and rosacea groups either for 
amplitude  of  vascular  pulsations  (arbitrary  units)  or  %  change  from  baseline 
measurements. However, as shown in Table 28, a significant difference was found 
between Type 1 and 2 rosacea sufferers for amplitude of vascular pulsation (arbitrary 
units) measurements. As shown in Figure 13, pulse amplitude was greater in Type 2 
than Type 1 rosacea sufferers throughout the tasks.  
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
Baseline
Singing
Break 1
Tape of Singing
Break 2
Speech
Break 3
Tape of Speech
Break 4
Tasks
P
u
l
s
e
 
A
m
p
l
i
t
u
d
e
 
(
a
r
b
i
t
r
a
r
y
 
u
n
i
t
s
)
Type 1 Rosacea
Type 2 Rosacea
Control
 #
 #
 
Figure  13.  Pulse  amplitude  (arbitrary  units)  blood  flow  measurements. 
#Type  2 
rosacea sufferers registered a higher pulse amplitude (arbitrary units) than Type 1 
rosacea sufferers during singing and listening to singing tasks, t(29)=-2.35, p<.05 and 
t(29)=4.66, p<.05 respectively. Error bars denote standard error.   
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Figure  14.  Pulse  amplitude  (%  change  from  baseline)  blood  flow  measurements. 
Error bars denote standard error.   
 
 
Repeated contrasts were conducted to investigate specific differences between 
levels of tasks. As shown in Table 29, amplitude of vascular pulsations (arbitrary 
units)  did  not  diverge  between  control  and  rosacea  groups.  While  amplitude  of 
vascular  pulsations  (%  change  in  baseline)  diverged  between  control  and  rosacea 
group during the listening to singing task, independent T-tests failed to clarify the 
interaction. Nevertheless, Figure 14 shows that pulse amplitude increased in Type 2 
rosacea sufferers but decreased in Type 1 rosacea sufferers during the listening to 
singing task.  
 
Additionally,  Table  30  reports  amplitude  of  pulsations  (arbitrary  units) 
diverged between Type 1 and 2 rosacea sufferers during the singing and listening to 
singing tasks. Specifically, as shown in Figure 13, the interaction during the singing Psychological Stress and Vascular Disturbances in Rosacea    
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and listening to singing tasks was clarified with repeated contrasts. Results showed 
that Type 2 rosacea sufferers registered a higher mean blood flow (arbitrary units) 
than Type 1 rosacea sufferers for both tasks.   
 
Data  analysis  investigating  association  between  questionnaire  scores  and  blood 
flow responses for the singing and speech tasks in control (n=86). 
 
Blood  flow  responses  to  singing  and  the  speech  were  calculated  as  the 
difference measured between the task and baseline (arbitrary units), and as the % 
change from baseline. Predictors of blood flow responses to singing and speech tasks 
were investigated in multiple regression analyses. Three models were explored: the 
first included the BPS score solely; the second included the remaining psychological 
test responses to determine whether any predictive effect of BPS was independent of 
social anxiety; the third model also included age and gender as co-variants.     
  
Association between questionnaire  scores and mean blood flow change (arbitrary 
units) and % change from baseline responses during singing. 
 
As shown in Tables 31 and 32, BPS was a strong predictor of mean blood 
flow  change  (arbitrary  units)  and  %  change  from  baseline  during  singing. 
Additionally, gender significantly correlated with mean blood flow change (arbitrary 
units) while SIAS correlated significantly correlated with % change from baseline. 
 
The inclusion of the second and third models in the analysis for mean blood 
flow change (arbitrary units) found BPS to be a strong predictor. Interestingly, in the 
third model of the analysis for % change from baseline, as shown in Table 32, BPS 
was a weaker predictor of blood flow instead. On the other hand, gender and SIAS 
were significant predictors of blood flow. This suggests that being female or having Psychological Stress and Vascular Disturbances in Rosacea    
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high  SIAS  scores  were  independent  predictors  of  blood  flow  (%  change  from 
baseline)  while  singing.  In  combination,  these  two  factors  were  the  strongest 
predictors  of  blood  flow  (%  change  from  baseline),  independent  of  other 
psychological scores while singing.  
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Table 31 
 
Correlations and regression analysis between questionnaire scores and mean blood 
flow change (arbitrary units) responses during singing. 
 
*p<.05  
a males were coded as 1 and females 0 
 
 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.09* 
 
.17 
 
.2 
 
R
2 Change  
   
.09* 
 
.06 
 
.03 
 
Predictors 
       
 
BPS 
 
 
.30* 
 
.30* 
 
.31* 
 
.27* 
 
Stress 
 
 
-.06 
   
.17 
 
.05 
 
Anxiety 
 
 
-.14 
   
-.03 
 
-.08 
 
Depression 
 
 
-.18 
   
-.24 
 
-.22 
 
FNE 
 
 
.11 
   
.07 
 
.02 
 
SIAS 
 
 
.21 
   
.14 
 
.19 
 
SPS 
  
 
-.03 
   
-.14 
 
-.14 
 
Gender 
a 
 
 
-.22* 
 
     
-.18 
 
Age 
 
 
.00 
     
-.04 Psychological Stress and Vascular Disturbances in Rosacea    
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Table 32 
 
Correlations and regression analysis between questionnaire scores and blood flow 
(% change from baseline) during singing. 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.07* 
 
.12 
 
.19* 
 
R
2 Change  
   
.07* 
 
.12 
 
.09* 
 
Predictors  
       
 
BPS 
 
 
.28* 
 
.28* 
 
.20 
 
.11 
 
Stress 
 
 
.01 
   
.017 
 
.06 
 
Anxiety 
 
 
-.09 
   
-.04 
 
-.11 
 
Depression 
 
 
-.11 
   
-.18 
 
-.14 
 
FNE 
 
 
.13 
   
.03 
 
-.04 
 
SIAS 
 
 
.35** 
   
.34* 
 
.41* 
 
SPS 
  
 
.09 
   
-.11 
 
-.13 
 
Gender
 a 
 
 
-.30 
     
-.32* 
 
Age 
 
 
.04 
     
-.00 
*p<.05  
**p<.01 
a males were coded as 1 and females 0 
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Association  between  questionnaire  scores  and  amplitude  of  vascular  pulsations 
change (arbitrary units) and % change from baseline responses during singing. 
 
As  shown  in  Tables  33  and  34,  BPS  was  not  a  predictor  of  blood  flow 
measured by amplitude of vascular pulsations change (arbitrary units) and % change 
from baseline responses during singing. SIAS correlated significantly with amplitude 
of  vascular  pulsations  (arbitrary  units)  but  not  %  change  in  baseline.  Gender 
correlated  with  amplitude  of  vascular  pulsations  change  (arbitrary  units)  and  % 
change from baseline responses during singing. 
 
Similar to analyses of mean blood flow change (arbitrary units), analyses of 
amplitude  of  vascular  pulsations  change  (arbitrary  units)  found  SIAS  and  gender 
rather than BPS to be a predictor. This suggests that being female or scoring high 
SIAS scores were independent predictors of amplitude of vascular pulsations change 
(arbitrary units). In combination, these two factors were the strongest predictors of 
amplitude  of  vascular  pulsations  change  (arbitrary  units)  independent  of  other 
psychological scores while singing. Additionally, analysis of % change from baseline, 
as shown in Table 34, found gender rather than BPS to be a predictor of amplitude of 
vascular pulsations during singing.  
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Table 33 
Correlations and regression analysis between questionnaire scores and amplitude of 
vascular pulsations (arbitrary unit responses) during singing. 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.03 
 
.11 
 
.16 
 
R
2 Change  
   
.03 
 
.08 
 
.05 
 
Predictors 
       
 
BPS 
 
 
.17 
 
.17 
 
.12 
 
.06 
 
Stress 
 
 
-.04 
   
-.14 
 
-.10 
 
Anxiety 
 
 
-.05 
   
.02 
 
-.04 
 
Depression 
 
 
.03 
   
.14 
 
.07 
 
FNE 
 
 
.16 
   
.25 
 
.07 
 
SIAS 
 
 
.23* 
   
-.21 
 
.31* 
 
SPS 
  
 
-.04 
     
-.22 
 
Gender
 a 
 
 
 
-.22* 
     
-.23* 
 
Age 
 
 
-.5 
     
-.04 
 
*p<.05  
a males were coded as 1 and females 0 
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Table 34 
 
Correlations and regression analysis between questionnaire scores and amplitude of 
vascular pulsations (% change from baseline responses) during singing. 
 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.01 
 
.10 
 
.18 
 
R
2 Change  
   
.02 
 
.08 
 
.08* 
 
Predictors 
       
 
BPS 
 
 
.13 
 
.13 
 
.07 
 
.02 
 
Stress 
 
 
-.00 
   
-.14 
 
-.07 
 
Anxiety 
 
 
-.01 
   
.01 
 
-.10 
 
Depression 
 
 
.12 
   
.15 
 
.19 
 
FNE 
 
 
.16 
   
.14 
 
.03 
 
SIAS 
 
 
.17 
   
.21 
 
.27 
 
SPS 
  
 
.05 
   
-.20 
 
-.19 
 
Gender
 a 
 
 
-.24* 
     
-.26* 
 
Age 
 
 
-.17 
     
-.16 
*p<.05  
a males were coded as 1 and females 0 
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Association between questionnaire  scores and mean blood flow change (arbitrary 
units) and % from baseline change responses during speech task. 
 
As shown in Tables 35 and 36, BPS did not appear to be a predictor of mean 
blood flow change (arbitrary units) and % from baseline change responses during the 
speech task.  
 
The inclusion of two additional models did not make a difference to predictability 
of BPS to either analysis.  
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Table 35 
 
Correlations and regression analysis between questionnaire scores and mean blood 
flow change (arbitrary units) responses during speech task.  
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.00 
 
.07 
 
.09 
 
R
2 Change  
   
.00 
 
.07 
 
.02 
 
Predictors 
       
 
BPS 
 
 
.06 
 
.06 
 
.12 
 
.12 
 
Stress 
 
 
-.20 
   
-.13 
 
-.09 
 
Anxiety 
 
 
-.29 
   
-.07 
 
-.13 
 
Depression 
 
 
-.13 
   
-.02 
 
-.01 
 
FNE 
 
 
-.03 
   
-.02 
 
-.04 
 
SIAS 
 
 
.00 
   
.07 
 
.09 
 
SPS 
  
 
-.14 
   
-.15 
 
-.14 
 
Gender
 a 
 
 
 
-.06 
     
-.06 
 
Age 
 
 
-.11 
     
.14 
*p<.05  
a males were coded as 1 and females 0 
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Table 36 
 
Correlations and regression analysis between questionnaire scores and blood flow 
(%  change from baseline) during speech task. 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
 
 
 
.01 
 
.07 
 
.10 
 
R
2 Change  
   
.01 
 
.06 
 
.03 
 
Predictors 
       
 
BPS 
 
 
.09 
 
.09 
 
.12 
 
.10 
 
Stress 
 
 
-.17 
   
-.16 
 
-.11 
 
Anxiety 
 
 
-.16 
   
-.03 
 
-.09 
 
Depression 
 
 
-.13 
   
-.05 
 
-.03 
 
FNE 
 
 
-.02 
   
.00 
 
-.07 
 
SIAS 
 
 
.07 
   
.14 
 
.18 
 
SPS 
  
 
-.09 
   
-.12 
 
-.11 
 
Gender
 a 
 
 
 
-.13 
     
-.14 
 
Age 
 
 
-.10 
     
-.13 
a males were coded as 1 and females 0 
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Association  between  questionnaire  scores  and  amplitude  of  vascular  pulsations 
(arbitrary units) and % change from baseline responses during speech task.  
 
 
As  shown  in  Tables  37  and  38,  BPS  was  not  a  predictor of  amplitude  of 
vascular  pulsations  (arbitrary  units)  or  %  change  from  baseline  responses.  The 
inclusion of two additional models did not make a difference to predictability of BPS 
to either analysis.  
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Table 37 
 
Correlations and regression analysis between questionnaire scores and blood flow 
responses  measured  in  amplitude  of  vascular  pulsations  (arbitrary  units)  during 
speech task  
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
   
.01 
 
.06 
 
.10 
 
R
2 Change  
   
.01 
 
.06 
 
.03 
 
Predictors 
       
 
BPS 
 
 
.09 
 
.09 
 
.05 
 
.12 
 
Stress 
 
 
.01 
   
-.06 
 
-.06 
 
Anxiety 
 
 
.02 
   
.17 
 
.17 
 
Depression 
 
 
-.05 
   
-.15 
 
-.17 
 
FNE 
 
 
.04 
   
.02 
 
.02 
 
SIAS 
 
 
.18 
   
.25 
 
.22 
 
SPS 
  
 
-.02 
   
-.16 
 
-.15 
 
Gender
 a 
 
 
 
.13 
 
     
.16 
 
Age 
 
 
-.11 
     
-.12 
a males were coded as 1 and females 0 
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Table 38 
 
Correlations and regression analysis between questionnaire scores and blood flow 
responses measured in amplitude of vascular pulsations (% change from baseline) 
during speech task. 
   
Pearson’s r 
 
β Weight 
     
Model 1 
 
Model 2 
 
Model 3 
 
R
2 
       
 
R
2 Change  
 
 
 
.00 
 
.05 
 
.06 
 
Predictors 
   
.00 
 
.05 
 
.01 
 
BPS 
 
       
 
Stress 
 
 
.01 
 
.01 
 
.02 
 
.03 
 
Anxiety 
 
 
-.13 
   
-.17 
 
-.14 
 
Depression 
 
 
-.11 
   
-.05 
 
-.09 
 
FNE 
 
 
.00 
   
.14 
 
.14 
 
SIAS 
 
 
-.06 
   
-.06 
 
-.09 
 
SPS 
  
 
.05 
   
.15 
 
.17 
 
Gender
 a 
 
 
 
.12 
   
-.12 
 
-.11 
 
Age 
 
 
-.01 
     
-.04 
a males were coded as 1 and females 0 
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Embarrassment and blushing ratings data analyses  
Ratings were investigated in (Matched control, Rosacea groups) x Tasks and 
Rosacea Groups (Type 1 and 2 rosacea groups) x Tasks ANOVAs. There were four 
rated tasks: singing, listening to singing, speech and listening to speech. Participants 
reported their embarrassment and blushing ratings before and after each task. When 
necessary, the Greenhouse-Geisser epsilon was used to correct for violation of the 
sphericity  assumption.  Repeated  contrasts  were  used  to  investigate  differences 
between consecutive points during the tasks. The results were further  analysed by 
independent T-tests to investigate specific differences between groups.  
 
Embarrassment Ratings  
As shown in Figure 15, ratings for embarrassment increased after each task. 
Analysis of overall ratings did not reveal significant differences between control and 
combined rosacea or between Type 1 and 2 rosacea groups (see Tables 39 and 40).  
However,  Figure  15  shows  that  Type  2  rosacea  sufferers  reported  higher 
embarrassment ratings than controls and Type 1 rosacea sufferers after each task. This 
is  supported  by  a  significant  interaction  for  Tasks  by  Group  (control  vs.  rosacea 
groups) and (Type 1 and 2 rosacea sufferers groups) presented in Table 39 and 40 
respectively. 
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Figure 15. Embarrassment ratings for singing and speech tasks. Rosacea sufferers 
reported higher ratings than controls after speech task *t(54)= -2.12, p<.05. Type 2 
rosacea sufferers reported higher ratings than Type 1 rosacea sufferers after singing 
task 
#t(29), = -2.576, p<.05. Error bars denote standard error. 
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Table 39 
 
Between and Within-group participants’ F-ratios obtained for control and rosacea 
sufferers for embarrassment and blushing ratings after singing and speech tasks.  
 
 
  Between 
subjects F 
ratios  
df( 1,60) 
  Within 
subjects F 
ratios 
 
 
Ratings  
   
Df 
 
Tasks 
 
Tasks by 
Group 
 
 
Embarrassment  
 
 
.47 
 
5, 304 
 
20.27*** 
 
2.28* 
 
Blushing 
 
 
.32 
 
7, 270 
 
21.08*** 
 
1.48 
*p<.05  
***p<.001 
 
Table 40 
 
Between and Within-group participants’ F-ratios obtained for Type 1 and 2 rosacea 
sufferers for embarrassment and blushing ratings after singing and speech tasks.  
 
 
  Between 
subjects F 
ratios  
df( 1,60) 
  Within 
subjects F 
ratios 
 
 
Ratings  
   
Df 
 
Tasks 
 
Tasks by 
Group 
 
 
Embarrassment  
 
 
1.4 
 
7, 145 
 
11.11*** 
 
2.67* 
 
Blushing 
 
 
5.46* 
 
7, 130 
 
 
11.51*** 
 
1.81 
*p<.05  
***p<.001 
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Repeated contrasts were conducted to investigate specific differences between 
levels of tasks. As shown in Table 41, embarrassment ratings diverged between the 
control and rosacea groups after the speech. Specifically, as shown in Figure 15, an 
independent  sample  T-test  revealed  that  rosacea  sufferers  reported  higher 
embarrassment ratings than controls after the speech task.  
 
Additionally, embarrassment ratings diverged between Type 1 and 2 rosacea 
groups after singing and after listening to the tape of singing (see Table 42).  The 
interaction for singing task was clarified; with an independent samples T-test showing 
Type 2 rosacea sufferers reporting higher embarrassment ratings than Type 1 rosacea 
sufferers  after  the  singing  task.  T-tests  did  not  clarify  source  of  interaction  for 
listening to tape of singing task. Nevertheless, as shown in Figure 15, embarrassment 
ratings for the Type 2 rosacea group after listening to tape of singing were greater 
than the Type 1 rosacea group.  
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Table 41 
 
Repeated contrasts analysis between levels of tasks obtained for control and rosacea 
sufferers for embarrassment and blushing ratings.  
  F-ratios 
df (1,60) 
 
Level of Tasks 
 
Embarrassment 
Ratings 
 
Blushing 
Ratings 
 
Before singing 
vs. after singing  
 
 
3.9 
 
2.37 
 
After singing vs. 
before listening 
to tape of 
singing 
 
 
.16 
 
.83 
 
Listening to 
tape of singing 
vs. after 
listening to tape.  
 
 
1.90 
 
1.72 
 
After listening 
to tape of 
singing vs. 
before speech 
 
 
.70 
 
.81 
 
Before speech 
vs. after speech  
 
 
6.60* 
 
1.66 
 
After speech vs. 
before listening 
to tape of 
speech  
 
 
9.83** 
 
4.27* 
 
Before listening 
to tape of 
speech vs. after  
 
 
 
.27 
 
.01 
*p<.05  
**p<.01 Psychological Stress and Vascular Disturbances in Rosacea    
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Table 42 
Repeated  contrasts  analysis  between  levels  of  tasks  obtained  for  Type  1  and  2 
rosacea sufferers for embarrassment and blushing ratings.  
  F-ratios 
df (1, 29) 
 
Level of Tasks 
 
Embarrassment 
Ratings 
 
Blushing 
Ratings 
 
Before singing 
vs. after singing  
 
 
4.54* 
 
5.24* 
 
After singing vs. 
before listening 
to tape of 
singing 
 
 
5.05* 
 
2.46 
 
Listening to 
tape of singing 
vs. after 
listening to tape.  
 
 
3.63 
 
2.09 
 
After listening 
to tape of 
singing vs. 
before speech 
 
 
10.04** 
 
1.99 
 
Before speech 
vs. after speech  
 
 
2.11 
 
.01 
 
After speech vs. 
before listening 
to tape of 
speech  
 
 
.84 
 
1.05 
 
Before listening 
to tape of 
speech vs. after  
 
 
3.34 
 
.41 
*p<.05  
**p<.01 Psychological Stress and Vascular Disturbances in Rosacea    
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Embarrassment Ratings 
 
As shown in Figure 16, ratings for embarrassment increased after each task.  
Analysis of overall ratings in Table 39 did not reveal any differences between control 
and rosacea groups. However, as shown  in Table 40, a significant difference was 
found  between  Type  1  and  2  rosacea  sufferers.  This  suggests  that  while  Type  2 
rosacea  sufferers  reported  higher  ratings  across  tasks  when  compared  to  Type  1 
rosacea sufferers, the difference diminished when rosacea groups were combined.  
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Figure 16. Blushing ratings for control, Type 1 and 2 rosacea groups. Type 2 rosacea 
sufferers reported higher blushing ratings than Type 1 rosacea sufferers after singing 
and  listening  to  tape  of  singing, 
#t  (29)=  -2.58,  p<.05  and  t(29)=-2.5,  p<.05 
respectively. Error bars denote standard error. 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                               151 
 
 
 
Repeated contrasts were conducted to investigate specific differences between 
levels of tasks. As shown in Table 41, a significant difference was found after speech 
task  between  control  and  rosacea  sufferers.  However,  T-tests  did  not  clarify  the 
source of interaction. Nevertheless as shown in Figure 16, ratings for rosacea group 
after the speech task were greater than controls. Additionally, Table 42 reports that 
blushing  ratings  diverged  between  Type  1  and  2  rosacea  sufferers  after  singing. 
Specifically, as shown in Figure 16, independent T-tests revealed that Type 2 rosacea 
sufferers reported higher blushing ratings after singing and listening to singing tasks 
than Type 1 rosacea sufferers. 
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Discussion 
  
In support of the hypothesis, results indicated that Type 2 rosacea sufferers 
experienced  greater  blushing  than  Type  1  rosacea  sufferers  or  controls.  Overall 
analysis of embarrassment-induced tasks found mean blood flow and amplitude of 
vascular  pulsations  significantly  greater  in  Type  2  rosacea  sufferers  than  Type  1 
rosacea sufferers. Specifically, mean blood flow (arbitrary units) increased more in 
Type 2 than Type 1 rosacea sufferers during singing while amplitude of  vascular 
pulsations (arbitrary units) was greater in Type 2 than Type 1 rosacea sufferers for 
both singing and speech tasks.  
 
Furthermore,  Type  2  rosacea  sufferers  reported  higher  ratings  of 
embarrassment and blushing than Type 1 rosacea sufferers. This indicates that Type 2 
rosacea sufferers perceived themselves as being emotionally more aroused than other 
participants. Taken together, these results suggest two scenarios: The first supports 
the cognitive theory where self-perception of blushing and embarrassment may have 
influenced  blood  flow.  In  the  second  possible  scenario,  effects  are  reversed-  an 
increase in facial blood flow provoked embarrassment and boosted blushing ratings. 
Both theories will be discussed later.  
 
BPS was found to be a strong predictor of mean blood flow (arbitrary and % 
change in baseline units) during singing within the control group. In other words, 
participants with high scores on the BPS were more likely to have greater mean blood 
flow  during  singing.  However,  when  gender  and  social  anxiety  were  taken  into 
consideration, BPS became a weaker predictor. This suggests that being female and Psychological Stress and Vascular Disturbances in Rosacea    
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having  higher  social  anxiety  scores  were  predictors  of  blood  flow.  Therefore,  in 
addition to self-perceived blushing as measured by BPS, being female or having high 
social anxiety scores predicts blood flow to the facial region. Contrary to hypothesis, 
there were no predictors for speech tasks.  
 
Blushing and rosacea 
Previous reports suggest frequent blushing as one of the symptoms of rosacea 
(Klaber, 1947; Whitlock, 1961; Wilkin et al., 2002). Some investigators reported that 
a common trigger of a  flushing  episode of rosacea  is embarrassment  (Klaber and 
Wittkower, 1939; Wilkins  et al., 2002) whereas others disagree (Whitlock, 1961). 
Findings from this study provide physiological evidence that Type 2 rosacea sufferers 
experienced  greater  blood  flow  to  the  facial  region  during  laboratory  induced 
emotional arousal. Furthermore, Type 2 rosacea sufferers reported higher blushing 
and embarrassment ratings than Type 1 rosacea sufferers or controls, suggesting that 
Type  2  rosacea  sufferers  perceived  that  the  increase  in  blood  flow  intensified 
blushing. However, it is unclear if the perceived greater embarrassment was a result 
of the intensified blushing or from the task itself.  
 
Research in the area of blushing may provide a few clues about why this may 
occur in rosacea sufferers. Blushing research  suggests a combination of physiological 
factors  (Stein  &  Bouwer,  1997,  Drummond,  1997;  Drummond  &  Lance,  1987), 
cognitive elements (Bögels & Lamers, 2002; de Jong & Peters, 2005; Spector et al., 
2003), previous experience (Drummond; 2003; Mulkens & Bögels, 1999), anxiety 
(Gerlach et al., 2001; Drummond 2001), interoceptive sensations (Drummond, 2001) Psychological Stress and Vascular Disturbances in Rosacea    
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and  slower  recovery  time  (Drummond  2003;  Drummond  2006)  promotes  fear  of 
blushing. For instance, Mulkens & Bögels (1999) found that irrespective of cheek 
temperature, women who had high scores on the BPS rated themselves as blushing 
more intensely than women with low scores while Drummond (2001) reported that 
participants focused on interoceptive cues or cognitive cues in maintaining their fear 
of  blushing.  Therefore,  it  seems  conceivable  that  Type  2  rosacea  sufferers‟  self 
perception of blushing intensity maintained their fear of blushing.   
 
Nonetheless,  it  is  difficult  to  conclude  that  intensified  blushing  in  rosacea 
sufferers is a result of single factor. The greater mean blood flow experienced by 
Type 2 rosacea sufferers during the singing and speech tasks means that sufferers 
were  more  likely  to  experience  greater  warmness  on  their  cheeks.  Therefore,  it 
appears  plausible  that  Type  2  rosacea  sufferers  were  more  aware  of  blushing 
sensations, hence influencing BPS scores. Previous reports have also indicated that 
rosacea  sufferers  are  self  conscious  about  visible  redness  on  their  facial  region 
(National Rosacea Society, 2005; Harlow et al., 2000), supporting current findings. 
Taken together, the results suggest that a combination of physiological and cognitive 
factors increase facial blood flow in Type 2 rosacea sufferers.  
 
Contrary to the hypothesis, mean blood flow of Type 1 rosacea sufferers was 
not significantly different from the control group. This was unexpected as Type 1 
rosacea sufferers also report blushing and flushing symptoms (Wilkin et al., 2002). 
One  possible  explanation  is  that  the  frequency  and  intensity  of  blushing/flushing 
symptoms might have influenced vascular differences between subtypes of rosacea. Psychological Stress and Vascular Disturbances in Rosacea    
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Furthermore, BPS scores in Type 1 rosacea sufferers were not significantly different 
from the control group, suggesting that they did not perceive themselves as blushing 
frequently  or  intensely  in  social  situations.  Type  1  rosacea  sufferers  may  have 
physiological  differences  (e.g.,  structural,  neural)  that  were  not  measured  in  this 
experiment. Findings should also be interpreted cautiously as participants reported 
infrequent blushing/flushing symptoms and may not be representative of other Type 1 
rosacea sufferers in the general population. Future research should take these factors 
into consideration in order to clarify differences between Type 1 rosacea sufferers and 
controls.   
 
BPS and Prediction of Blood Flow in the Control Group 
As expected, BPS was found to predict mean blood flow (arbitrary units and 
%  change  in  baseline)  during  singing  in  the  control  group.  This  suggests  that 
participants who rated themselves as blushing frequently and intensely were more 
likely to have greater mean blood flow during singing. Additionally,  being female 
with high social anxiety scores appeared to be strong predictors of mean blood flow.  
 
Several explanations may account for this. For instance, participants with high 
BPS  scores  might  be  influenced  by  anxiety  or  ruminating  thoughts  of  negative 
evaluation. Previous research had argued that anxiety may influence fear of blushing 
ratings and physiological responses (Gerlach et al., 2001). High BPS scorers may be 
overly  sensitive  to  physiological  and  cognitive  cues;  hence  a  vicious  cycle  of 
ruminating thoughts leading to physiological cues, in turn leading to blushing may 
occur. Vascular differences between high and low BPS scorers may also be a possible Psychological Stress and Vascular Disturbances in Rosacea    
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explanation: Drummond et al. (2007) suggested that blushing dissipated more slowly 
in participants with a fear of blushing, resulting in an overall increase of blood flow 
during the course of the experiment, contributing to physiological cues in maintaining 
the fear of blushing. However, other studies reported no physiological differences 
between  high  and  low  BPS  scorers  (Mulkens  &  Bögels,  1999;  Mulkens,  1997). 
Nevertheless,  the  overall  consensus  appears  to  point  towards  a  combination  of 
physiological and cognitive factors influencing blood flow in high BPS scorers.  
 
Methodological Issues 
In  addition  to  the  limitations  outlined  in  chapter  3,  other  methodological 
issues in this study need to be considered.  
 
Methodology: Physiological measurements of blushing have shown consistent 
patterns (Drummond, 1997; Mulkens et al., 1997, 1999). However, many studies on 
blushing were conducted with fear of blushing individuals. This is the first study to 
investigate blushing in rosacea. While the current results are encouraging, the lack of 
reports of blushing and rosacea means that the validity of the methodology used on 
this population has not been established.  
 
Singing a children‟s song accompanied by animal noises induced blushing and 
embarrassment  in  other  studies  (Drummond,  2001,  2006;  Gerlach  et  al.,  2001; 
Mulkens et al., 1997). However, a large percentage of sufferers participating in this 
study reported that they felt comfortable with the experimenter during the singing and 
speech  tasks,  hence  potentially  reducing  the  strength  of  manipulation  of  the Psychological Stress and Vascular Disturbances in Rosacea    
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independent variable. Prior interview of their history, symptoms and triggers of their 
condition  before  the  tasks  may  have  contributed  to  the  participants  feeling 
comfortable  with  the  experimenter.  Hence,  if  a  stranger  conducted  the  study, 
participants may experience greater embarrassment.  
 
For  some  participants,  the  term  “embarrassment”  was  confused  with 
“anxiety”. Although a broad definition of embarrassment was provided at the start of 
the study, physiological changes (e.g., increased heart rate, sweating) associated with 
social anxiety were misinterpreted as embarrassment.  It is therefore questionable that 
ratings of embarrassment were representative of what participants had experienced. 
Therefore,  future  research  needs  to  further  specify  the  differences  between 
embarrassment and anxiety in order to increase the validity and reliability of results. 
 
Generalisability of the effects of laboratory induced embarrassment to socially 
induced embarrassment in everyday events is uncertain. Embarrassment and blushing 
induced by everyday events such as group presentations or social meetings may be 
more intense than singing a children‟s song in front of an experimenter. Nevertheless, 
if  laboratory  induced  embarrassment  was  strong  enough  to  induce  significant 
differences in blood flow between Type 2 and Type 1 rosacea sufferers, it is expected 
that this difference would be greater in everyday events. Thus, the findings of this 
study are likely to be relevant to the effects of embarrassment and blushing outside 
the laboratory. 
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Conclusion and Future Research 
Prior to this study, blushing was discussed as a trigger of a flushing episode of 
rosacea (Wilkin et al., 2002) or as a cause of rosacea (Miller, 1921). While this study 
did  not demonstrate that blushing  causes rosacea,  it did  find that Type 2 rosacea 
sufferers  were  more  likely  to  report  higher  frequency  and  intensity  of  blushing 
episodes. Research in blushing and rosacea is still in its infancy, hence it is difficult to 
pin  point  the  exact  reasons  why  these  differences  have  occurred.  However,  the 
different physiological reactions between subtypes of rosacea mean it is imperative 
that  future  research  looking  at  rosacea  and  blushing  should  take  this  into 
consideration.  
 
Individuals suffering from frequent and intense blushing episodes may benefit 
from  clinical  intervention  (Bögels,  Mulkens  &  de  Jong,  1997;  Bögels,  2006; 
Robinson, et al., 1996). Blushing is often seen as an uncontrollable reaction to an 
emotion.  However,  a  combination  of  relaxation  and  coping  strategies  may  assist 
sufferers  in  managing  the  intensity  of  the  episode.  Often,  anxiety  contributes  by 
maintaining the fear of blushing resulting in a vicious cycle of anxiety and blushing. 
Besides researching into a medical cure of the disorder, future research should also 
investigate the efficacy of clinical intervention in managing the condition.   
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CHAPTER 5 
 
Study 4: Daily Stress, Weather and Rosacea 
 
Survey  studies  have  found  that  stress  and  weather  can  trigger  episodes  of 
flushing in rosacea (National Rosacea Society, 2002). While stress has been reported 
to trigger  rosacea  (National  Rosacea  Society,  2002), the  relationship  between  the 
timing of the stress and rosacea flare-up episodes is uncertain. For instance, it is not 
documented if stress on the day before, or on the day itself triggers rosacea. On one 
hand, it is possible that the apparent relationship between rosacea flare ups and stress 
is coincidental. On the other hand, it is possible that stress resulting from a flare up 
episode of rosacea could elevate stress scores overall.  
 
Similarly, weather changes have been reported to trigger rosacea (Crawford et 
al., 2004). However, it is not documented if weather changes on the day itself or on 
the day before are associated with flare up episodes of rosacea. In particular, extreme 
hot and cold weather has been associated with an increased incidence of flare up 
episodes  (Crawford  et  al.,  2004;  Klaber  &  Wittkower,  1939).  Wilkin  (1981) 
attempted to trigger rosacea flare ups by manipulating heat levels. He found that an 
increased level of heat is associated with increased warmness experienced by rosacea 
sufferers. While laboratory studies ensure reliability (e.g., controlled environment), 
the generalisability of results is questionable. Experiencing heat in the laboratory is 
different  from  environmental  heat.  Other  factors,  such  as  humidity  could  have 
intensified the flare up episodes.  Psychological Stress and Vascular Disturbances in Rosacea    
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As data for most survey studies are collected retrospectively, it is difficult to 
conclude  what  the  relationship  between  the  timing  of  stress  and  rosacea  flare  up 
episodes is.  Furthermore, by relying on participants‟ recollection of past events, it is 
likely  that  the  results  are  confounded  by  memory  factors  (Wiseman,  Conteh  & 
Matovu, 2005). Moreover, to the best of the author‟s knowledge, longitudinal studies 
concerning  rosacea  and  stress  have  not  been  documented.  Specifically,  the 
associations between rosacea flare up episodes and heat and humidity have not been 
investigated  through  diary  methodology.  It  is  therefore  the  aim  of  this  study  to 
investigate the relationship between stress, weather and rosacea through the use of a 
diary.  
 
Methodology Considerations  
Diary studies have been used previously to investigate the association between 
stress  and  migraine  (Holm,  Lokken  &  Myers,  1997;  Sorbi,  Maasen  &  Spierings, 
1996), pain (Connelly et al., 2007) and other health aliments (Watson et al., 2001). 
Specifically  for  migraine  studies,  participants  were  asked  to  record  episodes  of 
migraine  and  stress  levels  daily  (Köhler  &  Haimerl,  1990;  Sorbi  et  al.,  1996). 
Replicates of these diary studies showed reliability and validity of results (Hol et al., 
1997; Köhler & Haimerl, 1990; Sorbi et al., 1996).  In particular, the authors were 
able to investigate the association between stress experienced on the day itself, the 
day before or a few days before an episode of migraine.   
 
The  advantages  of  diary  studies  include  daily  data  collection  and 
generalisability of results due to the  investigation of the sufferers  in their  natural Psychological Stress and Vascular Disturbances in Rosacea    
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environment. Although filling out a diary may be considered as retrospective data in 
one sense, it is noted that they are often prospective since symptoms or events are 
recorded close to the time of occurrence (Wiseman et al., 2005).  
 
Aims and Hypothesis 
In the present study, the relationship between flare up episodes of rosacea and 
stress,  hot  weather  and  humidity  was  examined  across  a  2  month  period.  It  was 
expected that stress on the day before and day itself would be associated with higher 
stinging and redness ratings of rosacea. Furthermore, it was expected that lower stress 
ratings would be registered a few days before an episode of rosacea when compared 
to the day before. An increase of temperature and humidity would also be expected to 
be associated with an increase of stinging and redness ratings.  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                               162 
 
 
 
Method 
Participants  
 
Twenty  rosacea  sufferers  between  the  ages  of  35  and  70  years  agreed  to 
participate in this study (M=51.3, SD=12.9). There were 15 females and 5 males. 
Rosacea sufferers were recruited after attending the psychophysiology measurement 
session  (n=8)  or  from  community  newspaper  advertisements  (n=12).  The  diary 
entries  for  2  participants  that  contained  more  than  10  days  of  missing  data  were 
excluded from the analysis. In addition, three participants withdrew their participation 
1 week into the study, citing time factors and stress as reasons for withdrawal. As a 
result, there were a total of 15 participants in this study. There were no exclusion 
criteria.  
 
Participants informed the investigator that they were diagnosed with rosacea 
by their general practitioner or dermatologist. As a phone interview was conducted 
with  most  participants,  the  Rosacea  Clinical  Scorecard  which  required  the 
investigator to rate facial redness could not be implemented. However, demographics 
of participants were collated through the use of a profile form (See Appendix N). As 
shown in Table 43, demographics of participants indicate that 47% of participants 
reported experiencing papules and pustules more than half of their total diary entries. 
As a result, it is reasonable to assume that this group of participants resembles Type 2 
rosacea sufferers (i.e., participant number 3, 13, 10, 5, 11, 9 and 8). The study was 
approved by the Murdoch University  Human Research Ethics  Committee, and  all 
participants provided written informed consent (see Appendix M).  
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Materials 
The “Rosacea Diary Booklet” was used (see Appendices N and O). This diary 
was used to determine the trigger factors of rosacea for individual participants on a 
daily  basis. Items of the diary were  formulated after consulting with the National 
Rosacea Society‟s version of a “Rosacea Diary” as well as by interviewing sufferers. 
Meteorology  data  was  obtained  from  the  Australia  Government  Bureau  of 
Meteorology (http://www.bom.gov.au/).  
 
Procedure  
A trial  version of the diary was sent to a random selection of participants 
(n=5) who then provided feedback to the experimenter. Changes such as visibility of 
the pictorial rating scale, phrasing of questions and expansion of the list of triggers 
were made. Then, participants were sent a package consisting of a consent form, a 
profile form, two revised diaries and two prepaid envelopes.  
 
Participants were encouraged to read the instructions in the diary carefully. It 
was also recommended that they place the booklet in a place where they could access 
it easily on a daily basis. Participants were asked to fill in every section of the diary 
everyday for a period of 2 months. At the end of the first month, the experimenter 
phoned each participant to discuss any queries they may have. Upon completion of 
each diary, participants sent them back to the experimenter in a pre-paid envelope. 
The experimenter informed them that the diaries were received via email or phone 
call.  
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Results 
 
This section reports on the results of participants‟ diary responses. Specifically, it 
reports  on  the  relationship  between  rosacea  sufferers‟  perception  of  their  stress, 
anxiety and mood levels and rosacea symptoms. In addition, weather variables were 
also analysed to investigate their role in triggering a flare up of rosacea.  
 
Relationship between psychological factors and indices of rosacea 
Analyses in this study were conducted in accordance to the model proposed 
by Sorbi et al. (1996). Inspection of the data revealed stinging and facial redness 
ratings to be consistent indicators of rosacea. As shown in Table 43, the number of 
days of dairy recording, symptoms presented and intensity of symptoms experienced 
indicate redness and stinging to be frequently experienced by sufferers.  As the study 
was  interested  in  looking  at  the  relationship  between  psychological  factors  and 
indicators of  rosacea,  stinging  and  redness  were  correlated  with  same  day  stress, 
anxiety and mood ratings for each of the 15 participants. 
 
 The results in each table were ranked accordingly to the frequency of papules 
and pustules indicated in their diaries (See Table 43). The first 7 participants reported 
higher frequency of papules and pustules experienced and resembled Type 2 rosacea 
sufferers. The last 8 participants reported little to no papules and pustules experienced 
and resembled Type 1 rosacea sufferers. 
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 The relationship between stinging and stress, anxiety and mood   
As shown in Tables 44 and 49, 73% of participants experienced significantly 
increased stinging as ratings of stress increased. Interestingly, a partial correlation 
found  60%  of  participants  associating  stinging  and  stress  independent  of  stinging 
experienced the day before (see Tables 45 and 49). Similarly, 67% of participants 
significantly associated stinging and stress independent of stress experienced the day 
before (see Tables 46 and 49). Taken together, it appears that a strong relationship 
exists between stinging and stress experienced on the same day. On the contrary, a 
minority  of  participants  reported  an  increase  of  stinging  sensations  experienced 
associated with anxiety and low mood. 
 
In  addition,  stress  was  found  to  be  associated  with  next  day  stinging.  As 
shown  in Tables 47  and 49, 33% of participants reported an  increase of stinging 
sensations following a stressful day. However, 13% and 3% of participants reported 
an  increase  of  stinging  sensations  followed  by  an  anxious  or  low  mood  day 
respectively. In all, it appears that stress is more likely to be associated with next day 
stinging than with anxious or low mood.  
 
Interestingly,  40%  of  participants  had  significant  correlations  between 
stinging  and  stress  experienced  the  next  day,  indicating  that  participants  who 
experienced stinging were more likely to report higher stress ratings the next day (see 
Tables  48  and  49).  However,  opposing  to  the  hypothesis  were  results  looking  at 
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mood the following day. This suggests that participants who reported an increase of 
stinging sensations were not likely to present with anxiety and low mood the next 
day.   
Although no formal analyses were taken, the relationship between stress and 
stinging appeared to be unrelated to severity of pustules and papules symptoms (See 
Tables 45 to 48).  
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Table 43    Demographics of rosacea sufferers: Gender, age, number of days of diary recording, symptoms presented and intensity of symptoms presented.
  Participants 
 
  3  13  10  5  11  9  8  7  1  14  4  12  15 
 
6  2 
Gender 
 
F  F  M  F  F  F  M  M  F  F  M  M  F  F  F 
Age 
 
43  40  70  38  35  37  58  36  37  68  69  68  74  51  53 
Number of days of diary 
recording 
 
67  35  58  65  32  66  67  67  67  67  65  67  66  32  32 
Number of days with 
symptoms (%) 
 
                             
Stinging 
 
54 
(81%) 
29 
(83%) 
57 
(98%) 
39 
(60%) 
22 
(69%) 
 
37 
(56%) 
37 
(55%) 
35 
(52%) 
37 
(55%) 
26 
(38%) 
7 
(11%) 
65 
(97%) 
 
65 
(98%) 
 
16 
(50%) 
13 
(41%) 
Facial Redness 
 
66 
(99%) 
31 
(89%) 
58 
(100%) 
62 
(95%) 
22 
(69%) 
48 
(73%) 
48 
(72%) 
48 
(72%) 
50 
(75%) 
26 
(38%) 
42 
(65%) 
65 
(97%) 
 
 
61 
(92%) 
 
26 
(81%) 
32 
(100%) 
Papules and pustules 
 
67 
(100%) 
33 
(94%) 
 
49 
(84%) 
 
49 
(75%) 
20 
(63%) 
36 
(55%) 
 
36 
(54%) 
16 
(24%) 
 
11 
(16%) 
8 
(12%) 
5 
(8%) 
5 
(7%) 
4 
(6%) 
 
2 
(6%) 
0 
(0%) 
Mean intensity of symptoms 
on days where symptoms 
were recorded 
 
                             
Stinging 
 
4.3  2.8  1.7  3  3.5  2.6  2.6  3.8  4  1.6  1.9  3.8  5.4  4  1.1 
Facial Redness 
 
6  3.1  1.7  6.7  3.5  2.8  2.7  5.5  3.7  2.4  1.8  4.7  3.8  4  1.6 
Papules and pustules 
 
4.8  2.7  1.5  2.6  3.2  3.2 
 
3.2  2.7  2.4  1.1  1.4  4  4  1  0 
Mean Duration of flare up 
(minutes) 
11  529 
 
23  80  44  15  15  64  7  548   132 
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Table 44 
Individual correlations between stinging and psychological scores. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Stinging 
 
Participant  
 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.13  -.04  .03 
13 
 
-.31  -.31  .10 
10 
 
.30*  .33*  .13 
5 
 
-.05  .18  .07 
11 
 
.64***  .70***  .01 
9 
 
.67***  .14  .61*** 
8 
 
.67***  .14  .46** 
Probable Subtype 1 
 
7 
 
.48**  .41**  .15 
1 
 
.26*  .18  .16 
14 
 
.62***  .56***  .16 
4 
 
.14  .17  .21 
12 
 
.64***  .43**  .66*** 
15 
 
.58***  .49***  .11 
6 
 
.54**  -.00  .22 
2 
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Table 45  
 
Individual correlations between psychological state and stinging independent of day 
before stinging. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Stinging 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.13  .02  .09 
13 
 
-.34  -.31  .10 
10 
 
.35**  .38**  .12 
5 
 
-.02  .15  .05 
11 
 
.67***  .71***  .13 
9 
 
.54***  .01  .40** 
8 
 
.57***  .02  .38** 
Probable Subtype 1 
 
7 
 
.50***  .39**  .21 
1 
 
.19  .26*  .10 
14 
 
.61***  .55***  .18 
4 
 
.13  .19  .19 
12 
 
.54***  .46***  .26* 
15 
 
.42**  .38*  .06 
6 
 
.55**  -.05  .24 
2 
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Table 46  
Individual correlations between psychological state and stinging independent of day 
before psychological state. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Stinging 
 
 
Participant 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.10  -.02  .02 
13 
 
-.35  -.31  -.14 
10 
 
.39**  .43**  .14 
5 
 
.04  .21  -.02 
11 
 
.70***  .73***  .05 
9 
 
.59***  .01  .49*** 
8 
 
.59***  .01  .38** 
Probable Subtype 1 
 
7 
 
.50***  .37**  -.16 
1 
 
.21  .19  -.12 
14 
 
.62***  .54***  .16 
4 
 
.08  .11  .17 
12 
 
.69***  .56***  .53*** 
15 
 
.38*  .27*  .03 
6 
 
.51**  .06  .19 
2 
 
.39*  .45*  .37 Psychological Stress and Vascular Disturbances in Rosacea    
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             Table 47 
Individual correlation between psychological indicators and next day stinging. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
 
 
   
Stinging 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
.03  .11  .24 
13 
 
-.08  -.33  .02 
10 
 
.22  .07  -.12 
5 
 
.35**  .19  .27* 
11 
 
.23  .25  -.17 
9 
 
.53***  .25*  .54*** 
8 
 
.45**  .21  .61*** 
Probable Subtype 1 
 
7 
 
.28*  .25  -.06 
1 
 
.18  -.01  .14 
14 
 
.17  .18  .04 
4 
 
.17  .09  .15 
12 
 
-.09  .02  .72*** 
15 
 
-.05  .01  -.01 
6 
 
.29  -.30  -.14 
2 
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Table 48 
Individual correlations with stinging and next day psychological state.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
 
   
Stinging 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.07  -.10  .15 
13 
 
.04  -.18  .06 
10 
 
.23  .28*  .19 
5 
 
-.04  .02  .05 
11 
 
-.20  .00  .06 
9 
 
.44**  .09  .45*** 
8 
 
.44**  .09  .34** 
Probable Subtype 1 
 
7 
 
.02  .01  -.03 
1 
 
.04  -.02  -.05 
14 
 
.26*  .27*  -.01 
4 
 
-.14  -.19  -.11 
12 
 
.24*  .09  .53*** 
15 
 
.48**  .41**  -.00 
6 
 
.12  -.06  -.29 
2 
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Table 49 
 
Significant correlations between stinging and psychological state (n=15).  
*Number with a significant positive correlation between psychological state and intensity of stinging.  
 
 
  Stress  Anxiety  Low Mood 
   
Number  of  participants 
(percentage)* 
 
 
Number  of  participants 
(percentage)* 
 
Number  of  participants 
(percentage)* 
 
Stinging and psychological State 
 
 
11 (73%) 
 
5 (33%) 
 
4 (27%) 
 
Psychological  state  and  stinging 
independent  of  day  before 
stinging 
 
 
9 (60%) 
 
8 (54%) 
 
3 (20%) 
 
Stinging  and  psychological  state 
independent  of  day  before 
psychological state 
 
 
10 (67%) 
 
7 (47%) 
 
3 (20%) 
 
Psychological state and next day 
stinging 
 
 
5 (33%) 
 
2 (13%) 
 
5 (33%) 
 
Stinging  and  next  day 
psychological state 
 
 
5 (33%) 
 
4 (27%) 
 
4 (27%) Psychological Stress and Vascular Disturbances in Rosacea    
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Facial redness: The relationship between facial redness, stress, anxiety and mood. 
 
 As shown in Tables 50 and 55, stress was significantly associated with facial redness. 
Seventy three percent of participants reported an increase of facial redness as ratings of 
stress  increased. However, when a partial  correlation was  conducted with day  before 
redness as a co-variate, the percentage of participants associating an increase of facial 
redness  to  increase  stress  decreased  to  53%  (see  Tables  51  and  55).  Nevertheless, 
approximately  60%  of  participants  significantly  associated  facial  redness  with  stress 
independent of stress experienced that day before, indicating that in general, a moderate 
relationship  exists  between  stress  and  facial  redness  (see  Tables  52  and  55).  On  the 
contrary, only a minority of participants reported an increase of facial redness associated 
with anxiety. About half of the participants reported that low mood was associated with 
facial  redness.  This  suggests  that  participants  who  experienced  an  increase  of  facial 
redness were more likely to experience low mood on that day.  
 
Interestingly,  approximately  40%  of  participants  had  significant  correlations 
between  stress  and  next  day  redness  (See  Tables  53  and  55).  In  other  words,  these 
participants were  more  likely to experience  an  increase of  facial redness  following a 
stressful day. Approximately 20-33% of participants were more likely to experience an 
increase  of  facial  redness  following  an  anxious  or  low  mood  day.  Taken  together,  it 
appears that nearly half of 15 participants reported an increase of facial redness following 
a stressful, anxious or low mood day.  
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In  addition,  approximately  33%  of  participants  had  significant  correlations 
between redness and next day stress and low mood (See Tables 54 and 55). However, 
opposing the hypothesis were results looking at the relationship between redness and next 
day anxiety (see Tables 54 and 55). Only 13% associated redness with increase anxiety 
the next day. This suggests that participants who reported an increase of facial redness 
experienced the day before were likely to present with stress and/or low mood the next 
day but not anxiety.  
Although no formal analyses were taken, the relationship between stress and 
facial redness appeared to be unrelated to severity of pustules and papules symptoms 
(See Tables 50 to 55).  
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Table 50 
 
Individual correlations between facial redness and psychological scores. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Facial Redness 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.10  -.01  -.01 
13 
 
-.28  -.26  -.03 
10 
 
.30*  .21  .03 
5 
 
.42**  .25  .33** 
11 
 
.59***  .66***  .11 
9 
 
.71***  .12  .59*** 
8 
 
.70***  .12  .42*** 
Probable Subtype 1 
 
7 
 
.47**  .36**  -.17 
1 
 
.28  .15  -.26 
14 
 
.65***  .66***  .23 
4 
 
.32*  .21  .25* 
12 
 
.47***  .15  .78*** 
15 
 
.39**  .34**  .30* 
6 
 
.45**  .01  .42*** 
2 
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Table 51 
Individual correlations between psychological state and facial redness independent of 
day before facial redness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Facial Redness 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low  
Mood 
Probable Subtype 2 
 
3 
 
-.08  -.17  -.01 
13 
 
-.37  -.16  -.04 
10 
 
.40**  .27  .09 
5 
 
.40**  .21  .35* 
11 
 
.63***  .67***  .14 
9 
 
.62***  -.12  .32* 
8 
 
.58***  -.12  .29 
Probable Subtype 1 
 
7 
 
.47**  .35*  -.17 
1 
 
.19  .18  -.25 
14 
 
.64***  .65***  .25 
4 
 
.22  .17  .04 
12 
 
.21  .04  .16 
15 
 
.27  .25*  .26 
6 
 
.44**  .04  .41** 
2 
 
.34  .41*  .12 Psychological Stress and Vascular Disturbances in Rosacea    
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Table 52 
Individual correlations between psychological state and facial redness independent of 
day before psychological state. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Facial Redness 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.05  .02  -.07 
13 
 
-.37  -.13  -.03 
10 
 
.41**  .26  .11 
5 
 
.36**  .09  .28* 
11 
 
.63***  .67***  .06 
9 
 
.64***  -.07  .43*** 
8 
 
.64***  -.06  .31** 
Probable Subtype 1 
 
7 
 
.44**  .31*  -.15 
1 
 
.23  .16  -.23 
14 
 
.64***  .65***  .21 
4 
 
.24  .14  .15 
12 
 
.60***  .34**  .55*** 
15 
 
.16  .14  .26* 
6 
 
.30  .22  .50* 
2 
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Table 53 
  
Individual correlations between psychological indicators and next day facial redness.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.001 
   
Facial Redness 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.10  .01  .28* 
13 
 
-.06  -.31  .10 
10 
 
.00  .22  -.05 
5 
 
-.09  .05  -.11 
11 
 
.17  .22  -.17 
9 
 
.41***  .12  .50*** 
8 
 
.41**  .12  .47** 
Probable Subtype 1 
 
7 
 
.35*  .37**  -.07 
1 
 
.25*  .00  -.11 
14 
 
.16  .15  -.05 
4 
 
.17  .08  .23 
12 
 
.25**  -.02  .46** 
15 
 
.35**  .33**  .21 
6 
 
.15  -.22  -.1 
2 
 
.34  .42**  .41** Psychological Stress and Vascular Disturbances in Rosacea    
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Table 54 
 
Individual correlations between facial redness and next day psychological state. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p<.05  
**p<.01 
***p<.0
   
Facial Redness 
 
 
Participants 
 
Stress 
 
 
Anxiety 
 
Low 
Mood 
Probable Subtype 2 
 
3 
 
-.00  -.00  -.03 
13 
 
-.02  -.25  .15 
10 
 
.13  .14  -.02 
5 
 
.15  .15  .02 
11 
 
-.03  -.01  .12 
9 
 
.48**  .23  .54*** 
8 
 
.48**  .23  .39** 
Probable Subtype 1 
 
7 
 
-.09  .01  -.06 
1 
 
.04  -.05  -.11 
14 
 
.20  .15  .02 
4 
 
.27*  .17  .44** 
12 
 
.44**  .18  .80*** 
15 
 
.44**  .26*  .04 
6 
 
.01  -.11  -.32 
2 
 
.34  .42*  .41* Psychological Stress and Vascular Disturbances in Rosacea    
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Table 55 
 
Frequency and correlation between facial redness and psychological state (n=15). 
*Number with a significant positive correlation between psychological state and intensity of stinging 
 
 
 
  Stress  Anxiety  Low Mood 
   
Number of 
participants 
(percentage)* 
 
Number of participants 
(percentage)* 
 
Number of participants 
(percentage)* 
Redness and Psychological 
state 
 
 
12 (80%) 
 
5 (33%) 
 
7 (47%) 
Psychological state and 
redness independent of day 
before redness 
 
 
8 (53%) 
 
5 (33%) 
 
3 (20%) 
Redness and Psychological 
state independent of day 
before psychological state 
 
 
9 (60%) 
 
5 (33%) 
 
7 (47%) 
Psychological State and next 
day redness 
 
 
6 (40%) 
 
3 (20%) 
 
5 (33%) 
Redness and next day 
psychological state 
 
 
5 (33%) 
 
2 (13%) 
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Stress, Anxiety and Mood Ratings 
Paired T-tests were conducted to investigate symptom differences for weather and 
psychological  state  variables  between  days  with  and  without  flare  ups.  Stinging  was 
chosen to be the independent variable as it was a more consistent indicator of a flare up 
episode rather than facial redness. For many sufferers, facial redness is persistent but the 
sensation of stinging indicate a “flare up”. Responses to stinging were categorized as “1 
day before stinging”, “2 or more days before stinging” and “stinging day” in order to 
investigate differences in ratings between the day of flare up and 1 or 2 days before. Four 
participants were excluded from the analysis. They reported persistent stinging and as a 
result, their responses could not be categorized.  
 
Table 56 presents the numbers of participants, mean scores, standard deviation for 
stress,  anxiety  and  mood  scores.  As  shown  in  Table  57,  planned  contrasts  revealed 
significant differences for stress between day of flare up and one day before. This is in 
accordance with the hypothesis and suggests that stress scores were significantly higher 
on the day of flare up than the day before. Similarly, participants reported higher stress 
ratings on the day of flare up than two or more days before.  
 
Anxiety ratings did not differ on the day of flare up compared to the day before. 
However, anxiety ratings were greater on the day of flare up than two or more days 
before (p=.05). Contrary to the hypothesis, low mood did not appear to diverge on days 
with and without flare ups.  
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Table 56 
Number  of  participants,  mean  and  standard  deviation  scores  for  stress,  mood  and 
anxiety variables on the day of a flare up, the previous day, and 2 or more days before 
a flare up. 
 
 
 
 
 
 
 
Stress 
 
N 
 
Mean 
 
S.D 
 
Day 
 
11 
 
2.9 
 
1.23 
 
One day before 
 
11 
 
1.90 
 
1.36 
 
Two or more days before 
 
11 
 
1.70 
 
1.67 
       
 
Anxiety 
 
N 
 
Mean 
 
S.D 
 
Day 
 
11 
 
2.76 
 
1.28 
 
One day before 
 
11 
 
2.22 
 
1.13 
 
Two or more days before 
 
11 
 
1.96 
 
1.77 
       
 
Low Mood 
 
N 
 
Mean 
 
S.D 
 
Day 
 
11 
 
5.96 
 
.70 
 
One day before 
 
11 
 
6.23 
 
1.07 
 
Two or more days before 
 
11 
 
6.10 
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Table 57 
Planned  contrasts  results  for  stress,  anxiety  and  mood  between  day  of  flare  up,  day 
before the flare up and two or more days before flare ups.  
 
**p<.01 
 
 
 
 
 
Stress 
 
df 
 
T-Test 
 
p 
 
Day- One day before 
 
10 
 
3.50 
 
.01** 
 
Day - Two or more days before 
 
10 
 
3.01 
 
..01** 
 
One day before - Two or more days 
before 
 
10 
 
.69 
 
.51 
       
 
Anxiety 
 
df 
 
T-Test 
 
p 
 
Day- One day before 
 
10 
 
1.43 
 
.18 
 
Day - Two or more days before 
 
10 
 
2.17 
 
.05 
 
One day before - Two or more days 
before 
 
10 
 
.81 
 
.44 
       
 
Low Mood 
 
df 
 
T-Test 
 
p 
 
Day- One day before 
 
10 
 
1.71 
 
.12 
 
Day - Two or more days before 
 
10 
 
.71 
 
.49 
 
One day before - Two or more days 
before 
 
10 
 
-.61 
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Weather  
Table 58 presents the number of participants, mean scores, standard deviation for 
mean highest temperature and humidity. Planned contrasts were conducted to investigate 
symptom differences for weather and psychological state variables between days with 
and without flare ups.  
 
Planned  contrasts  results  in  Table  59  suggest  no  temperature  or  humidity 
difference between the day of flare up and the day before. Similarly, temperature and 
humidity did not diverge between the day of flare up and two days before as well as day 
before versus two days before a flare up episode of rosacea. Contrary to the hypothesis, 
temperature or humidity were similar on days of flare ups and without.  
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Table 58 
Number of participants, means and standard deviation of weather variables in relation to 
flare ups in rosacea.  
 
 
 
 
 
 
 
 
 
 
 
 
Highest Temperature 
 
N 
 
Mean 
 
S.D 
 
Day 
 
11 
 
26.92 
 
5.58 
 
One day before 
 
11 
 
25.45 
 
4.89 
 
Two or more days before 
 
11 
 
27.74 
 
5.43 
       
 
Highest Humidity (Afternoon) 
 
N 
 
Mean 
 
S.D 
 
Day 
 
11 
 
42.33 
 
9.03 
 
One day before 
 
11 
 
44.57 
 
9.24 
 
Two or more days before 
 
11 
 
42.62 
 
8.93 
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Table 59 
Planned contrasts results for weather variables between day of flare up, day before the 
flare up and two or more days before flare ups.  
 
Highest Temperature 
 
df 
 
Planned 
Contrast 
(t) 
 
p 
 
Day- One day before 
 
10 
 
1.37 
 
.19 
 
Day - Two or more days before 
 
10 
 
.46 
 
.65 
 
One day before - Two or more days 
before 
 
10 
 
-1.0 
 
.35 
       
 
Highest Humidity (Afternoon) 
 
df 
Planned 
Contrast 
(t) 
 
p 
 
Day- One day before 
 
10 
 
-1.02 
 
.33 
 
Day - Two or more days before 
 
10 
 
-.84 
 
.42 
 
One day before - Two or more days 
before 
 
10 
 
-.04 
 
.97 
       
 
 
 
 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                        188 
 
 
 
Summary  
In sum, this section reported on the relationship between psychological variables 
and  stinging/facial  redness  rosacea  symptoms.  In  addition,  it  also  looked  at  the 
differences in weather and psychological state variables on days with and/or without a 
flare  up.  Overall  results  appear  to  indicate  a  relationship  between  stress  and 
stinging/facial  redness  symptoms  experienced  by  rosacea  sufferers.  However,  this 
relationship did  not exist  for anxiety and  mood variables. Interestingly,  stress ratings 
were found to be significantly higher on the day of a flare up in comparison to the day 
before. Furthermore, individual analyses indicate that stress was often associated with an 
increase  of  stinging  and  facial  redness  the  next  day.  Contrary  to  the  hypothesis, 
temperature and humidity were similar on days with and without a flare up.  
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Discussion 
General Overview 
As expected, facial redness and stinging were associated with increased stress on 
the same day.  Interestingly, this relationship was independent of previous stress, redness 
or stinging experienced the day before, suggesting a strong relationship between stress 
and same day stinging/facial redness. A moderate relationship was found between stress 
and  next  day  stinging  and  redness,  suggesting  that  this  relationship  was  present  in  a 
minority  of  cases.  A  weak  to  moderate  relationship  was  also  found  between 
stinging/redness and next day stress, anxiety and mood ratings, suggesting that a minority 
of participants who reported an increase of stinging/facial redness experienced the day 
before were likely to present with stress, anxiety or low mood the next day. Interestingly, 
the relationship between psychological indicators and symptoms of rosacea appeared to 
be unrelated to severity of papules and pustules (Type 2). 
 
Unexpectedly,  temperature  and  humidity  were  not  found  to  be  significantly 
different between days of flare up and day(s) before. Several possibilities are discussed 
below.  In  accordance  to the  hypothesis,  stress  ratings  were  found  to  be  significantly 
higher on the day of  flare up compared to the day(s)  before. However, opposing the 
hypotheses were results looking at anxiety and mood: these variables did not appear to be 
different on days with or without flare ups.  
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                        190 
 
 
 
The Relationship between Psychological Variables and Stinging/Facial Redness 
In accordance with the hypothesis, the results indicate that rosacea sufferers who 
experienced increased stinging/redness were more likely report higher stress ratings that 
day.  
 
Although  is  difficult  to  conclude  that  stress  causes  rosacea,  the  association 
between  stress  and  rosacea  highlights  the  possible  role  that  stress  has  in  triggering 
rosacea (Wilkin et al., 2002). Alternatively, it could indicate that experiencing rosacea 
symptoms is stressful, further supporting National Rosacea Society‟s (2002) report and 
Garnis-Jones‟ (1998) observations. Results are also in accordance to Chapter 2 findings, 
where Type 2 rosacea sufferers reported higher stress scores on the DASS scale when 
compared to Type 1 rosacea sufferers. While a causative link cannot be implied here, the 
presence of increased stress in rosacea sufferers should not be ignored.  
 
Fortunately,  findings  from  this  study  indicate  that  only  a  few  participants 
associated redness and stinging with an increase of next day stress, anxiety and mood 
ratings. In other words, psychological distress did not carry over to the next day for most 
participants. Moreover, in the majority of rosacea sufferers, increases of stress, anxiety or 
unhappiness  were  associated  with  an  increase  of  rosacea  symptoms  the  next  day, 
suggesting  that  most  participants  did  relate  psychological  distress  to  an  increase  of 
redness or stinging the next day. Hence, the overall results indicate that psychological 
distress was moderately associated on the days before and after the appearance of rosacea 
symptoms but stronger on days where stress and stinging/redness were experienced.  Psychological Stress and Vascular Disturbances in Rosacea    
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The results that previous day stress was weakly to moderately associated with 
increased  stinging  or  redness  on  the  next  day  supports  a  previous  report  (National 
Rosacea Society, 2002). The results indicate the possibility that stress triggers rosacea. 
On the other hand, rosacea sufferers could experience higher stress levels as a result of 
increased  physical  discomfort  experience.  Understanding  the  cause  and  effect  would 
provide a more in depth understanding of the role of stress on rosacea. Psychological 
intervention could then be tailored to that understanding. It is proposed that diary studies 
looking at specific events or stress  levels  before and after a  stinging/redness episode 
would provide  more  information on the relationship  between physical discomfort and 
stress.  
  
The above results suggest that an emphasis should be placed on predicting and 
managing stress on days where stinging/redness are likely to occur. Previous research has 
reported on the implications of stress on health (Chiu et al., 2003; Manuck et al., 1991; 
Vileikyte, 2007). Stress has also been associated with increased prevalence of depression, 
anxiety and low self esteem (Bunker, 1997; Hashiro et al., 1997). Since rosacea has been 
previously linked to these psychological indicators (Flesicher & Chen, 2005; Gupta & 
Gupta, 2003; Gupta et al., 2005; Nase, 2001), careful understanding of the role of stress 
in rosacea sufferers may assist them to have better quality of life or reduce the incidence 
of physical discomfort. Furthermore, psychological intervention could be tailored to the 
needs  of  rosacea  sufferers.  For  instance,  meditation,  mindfulness  (Kabat-Zinn  et  al., 
1998) or rapid induction relaxation (Patterson et al., 1992) could be used as a coping 
mechanism for stress relief on days where stinging or redness are experienced.  
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Weather and Rosacea Symptoms 
Unexpectedly, temperature and humidity were not found to differ between days of 
flare ups and days before. A common reported trigger of rosacea is heat; hence it was 
hypothesised that an increase of temperature on the day of flare- up in rosacea would be 
expected. This contradicts results from Wilkin et al. (2002) and the National Rosacea 
Society  (2002)  where  participants  reported  an  increase  of  heat  to  be  associated  with 
uncomfortable stinging symptoms. In the present study, maximum temperature on days 
where stinging occurred was relatively comfortable (26.92°C). Hence, it is also possible 
that small variability of high and low temperatures investigated during the time period 
could have contributed to the lack of significant findings. It is suggested that further diary 
studies looking at the impact of temperature on rosacea symptoms in Australia could be 
conducted in summer, where higher temperatures are recorded. A comparison between 
the number of flare ups during summer and winter would also provide a more in depth 
insight  about  whether  ambient  temperature  is  associated  with  an  increase  of  rosacea 
symptoms.  
 
 While it can be argued that the definition of stress is ambiguous, the use of a 
daily diary enabled the author to track stress patterns before and after the experience of an 
uncomfortable rosacea symptom (i.e., stinging).  Hence, the finding that stress ratings 
were  found to be  significantly  higher on the day of  flare up  compared to the day(s) 
before, supports the hypothesis that physical discomfort is associated with increase in 
psychological distress.  
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Limitations and Future Research 
Sample of participants- Participants were asked to record their daily symptoms 
and ratings  for stress, anxiety and  mood  for approximately two months. Importantly, 
many participants were unable to commit to such a long period of study. For example, a 
participant who initially agreed to participate withdrew upon receiving the diary. She 
cited work stress and the long participation time as reasons of withdrawal. Two other 
participants provided similar feedback, and withdraw their participation after a week of 
attempting  the  diary.  Furthermore,  participants  who  were  experiencing  psychological 
distress might have been less likely to agree to another commitment. As a result, the 
sample of participants may not be representative of all rosacea sufferers.  
 
Diary format: Answering thirteen questions daily may have discouraged potential 
participants from attempting the study. While the average time needed to complete the 
diary was 5 minutes daily, many participants reported that that they would have preferred 
to spend less time on it. Therefore a shorter diary may assist in recruiting participants in 
future similar studies.  
 
Statistical analysis: A limitation to correlation studies is that only an association 
or relationship between variables could be explored. Therefore, a causal link could not be 
established. Longitudinal research tracing participants‟ rosacea journey may reveal more 
insight towards the impact of stress on the development of rosacea.  
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Other symptoms: While stinging and facial redness were chosen as variables for 
this study, other symptoms such as duration of stinging, papules and pustules were not 
investigated. Hence it is difficult to generalise the results of this study to other symptoms. 
  
Conclusion  
In  sum,  the  relationship  between  stress,  anxiety,  mood  and  physiological 
discomfort  in  rosacea  sufferers  was  explored  in  this  study.  The  overall  results  point 
towards an increased report of stress ratings on days where physiological discomfort was 
rated  highly.  However,  low  mood  and  anxiety  were  generally  not  associated  with 
increased redness or stinging sensations experienced by rosacea sufferers. While several 
limitations  such  as  the  format  of  the  diary  and  sample  size  should  be  taken  into 
consideration  while  interpreting  the  study,  the  presence  of  increased  stress  found  in 
rosacea  participants  should  not  be  ignored.    Relaxation  and  cognitive  techniques  are 
possible  coping  strategies  that  psychologists  could  use  to  assist  rosacea  sufferers  to 
manage stress levels. Research looking at the impact of different relaxation strategies or 
cognitive  techniques  could  reveal  more  insight  towards  which  is  the  optimal 
psychological intervention for rosacea.  
 
Unexpectedly, weather was not associated with an increase of flare up episodes in 
rosacea sufferers.  However, average temperature investigated was lower than expected, 
possibly  contributing  to  the  lack  of  flare  up  episodes.  Further  researches  looking  at 
temperature and weather in colder and warmer months are encouraged in order to provide 
more insight to the causation of heat to flare up episodes of rosacea. Psychological Stress and Vascular Disturbances in Rosacea    
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CHAPTER 6  
 
Study 5: Psychological Intervention and Rosacea 
 
Case studies refer to the intensive  focus on a  few  individuals (Kazdin, 2003). 
While the experimental method allows cause and effect relationships to be established, 
individualised details may be missed (Kazdin, 2003). In contrast, case studies convey 
complexity and details of each individual. Often, case studies form the source of ideas 
and hypotheses about conceptual views and therapy development (Kazdin, 2003). Freud 
for instance, used case studies to form the basis of psychotherapy (Breur & Freud, 1957 
as cited in Kazdin, 2003).  Case study design offers a few advantages over traditional 
experimental  designs.  For  example,  case  studies  allow  individual  variability  and 
flexibility in the choice of independent variables (Rapoff & Stark, 2008). Furthermore, 
case studies also allow for unexpected changes over the course of an intervention (e.g., 
modifying an intervention). However, this strength would be a violation of validity in the 
experimental method. Hence, while the experimental method is important in establishing 
cause  and  effect  of  the  measured  variable,  case  studies  are  necessary  for  initial 
understanding of key constructs.  
 
Although  psychological  approaches  have  been  established  as  evidence  based 
practice  for  assisting  dermatologic  sufferers  affected  by  their  skin  disorders,  it  is 
uncertain  whether  this  holds  for  rosacea  sufferers.  For  instance,  treatment  of  atopic 
dermatitis using CBT (Ehlers et al., 1995), psoriasis using mindfulness techniques (Kabat 
Zinn et al., 1998) and social skills training in group settings (Robinson et al., 1996) all 
indicate positive results; but there are no known documented experimental or case studies Psychological Stress and Vascular Disturbances in Rosacea    
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on psychological  intervention  for rosacea  sufferers  in recent times. Furthermore, past 
research has revealed that rosacea sufferers reported symptoms of psychological distress 
(e.g., low self esteem, depression, anxiety); adding to the evidence that psychological 
intervention for this population should be investigated.  
 
Methodology Considerations  
Fear of blushing and social anxiety are commonly reported complaints of rosacea 
sufferers (National Rosacea Society, 2002). As such, it would be reasonable to assume 
that interventions chosen in this study should reflect presenting problems. Social Anxiety 
Disorder (SAD) is defined as an excessive fear of social or performance situations based 
on  negative  expectations  from  others.  Anxiety  symptoms  such  as  a  racing  heart  and 
sweating  may  be  experienced  prior  and/or  during  the  social  situation  (American 
Psychiatric Association, 2000).  Literature has shown CBT to be effective for treating 
social  anxiety  disorder  (Barlow,  2001;  Scholing  &  Emmelkamp,  1993;  Scholing  & 
Emmelkamp, 1996). Other studies have also shown cognitive therapy (Clark et al., 2006) 
and exposure therapy (Feske & Chambless, 1995) to be helpful in managing symptoms of 
social anxiety. Another therapy, Task Concentration Training (TCT), has also emerged as 
effective in assisting sufferers with a fear of blushing. TCT aims to redirect sufferers‟ 
attention away from anxiety symptoms to the task (Bögels, Mulkens & de Jong, 1997; 
Bögels, 2006). The rationale for choosing TCT as one of the therapies used is that this 
may  suit  participants  whose  focus  is  on  their  blushing  rather  than  other  anxiety 
symptoms.  
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Assessments  are  provided  to  evaluate  effectiveness  of  intervention  (Kazdin, 
2003).  Screening  questionnaires  were  given  in  the  first  study  (see  Chapter  Two). 
Participants who reported distress scores on the DASS, SIAS or SPS were invited to 
participate in a 10-12 week program that aimed to treat fear of blushing and/or social 
anxiety. If they agreed, they were re-contacted 3-6 months later when the program was 
ready. Then, participants were asked to complete the same set of questionnaire during the 
first and last session of the program.  
 
Thus, the following case studies aim to provide a more in-depth understanding of 
each participant during their course of CBT or TCT. The case studies methodology was 
chosen due to its intensive and in-depth nature in detailing the course of the intervention. 
CBT and TCT were chosen due to their evidence-based efficiency in providing positive 
results  for  social  anxiety  and  stress  management  (Barlow,  2001;  Scholing  & 
Emmelkamp, 1993; Scholing & Emmelkamp, 1996).  It was hypothesised that anxiety 
scores and avoidance behaviours would decrease in each case after the intervention.  
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Case Study of Jean 
 
 
Jean was a 51 year old lady suffering from severe rosacea for the past 15 years. 
She  was  referred  to  the  study  from  her  dermatologist.  During  a  screening  interview 
session, Jean reported high scores on the BPS, FNE, SIAS and SPS (see Table 61). The 
results  suggested  that  she  was  presenting  with  social  anxiety  symptoms.  However, 
depression and stress scores were low. Jean was offered an individualised social anxiety 
treatment program. 
 
Presenting Problems 
Jean worked as an administrator in a hospital. She reported an increase in the 
intensity of flushing during meetings. Specifically, these flushes developed when it was 
her turn to present in meetings. In addition to menopausal related flushing and rosacea, 
she  suspected  that  the  warm  room  and  increased  anxiety  may  have  exacerbated  the 
flushing episodes.   
 
Jean further said that she often feared what other people may think of her as she 
spoke. Her ruminating thoughts included “what if they think I‟m not competent” and 
“I‟m flushing, everyone must be thinking that I‟m not serious”. Her anxiety symptoms 
included increased heart rate, sweating, thought racing and hand trembling.  
 
Jean coped with her anxiety and flushing symptoms by making jokes about her 
redness with her colleagues. She would also try to enter the meeting room as late as she Psychological Stress and Vascular Disturbances in Rosacea    
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could in order to avoid social conversations with colleagues as well as reducing the time 
spent in the warm room.   
 
Jean also cited avoiding social activities for fear of what other people might think 
of her red face. She mentioned wanting to participate in a women‟s dance group that met 
weekly. She would also like to try back-packing alone but felt self conscious that she 
would have to meet new people when she traveled.  
 
History  
Jean had a history of depressive and anxiety disorders. She was admitted  to a 
psychiatric hospital when she was 18 for severe depression. She reported her parents‟ 
separation  as a pre-cursor to her depressive episodes. Previous  interventions  included 
medication and art therapy. Her most recent visit to her psychiatrist was 5 years ago. As 
Jean was coping well (i.e., full time work, no severe symptoms of depression or anxiety), 
it was decided that she no longer needed psychiatric help. Jean took a low dose of anti-
depressants (Lexapro 10 mg) daily and cited working and family time as motivation to 
feel better. Jean reported experiencing sleep difficulty occasionally. On those nights, Jean 
took Stillnox (10 mg), as prescribed by her GP.  
 
There were no apparent triggers to her first episode of flushing. However, Jean 
recalled that her facial flushing increased while she was grieving for her mother who had 
passed away. Jean also reported a family history of rosacea; her sister was diagnosed with 
severe rosacea and her father had a ruby complexion.  
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Presentation 
Jean  appeared  anxious  in  our  initial  interview.  She  presented  her  problems 
fluently but avoided eye contact during the session. However, an increase in eye contact 
was observed in our second session. Jean did not report any suicidal ideations.  
 
Support Network 
Jean‟s support network included her sister, nephew, niece and a few close friends.   
 
Current rosacea symptoms 
  
Jean reported daily flushing symptoms. On the scale of 0-10 where 0 is equivalent 
to no redness and 10 is extreme redness, Jean‟s average rating was 7.  In addition to work 
meetings, these symptoms were triggered by exercise and heat.  
 
Formulation 
 
Jean  presented  with  social  anxiety  symptoms.  Her  recurrent  rosacea  flushing 
symptoms  appeared  to  be  exacerbated  by  blushing  experienced  in  social  situations. 
Predisposing factors included a long history of depression and anxiety. Jean‟s anxiety 
appeared  to  be  maintained  by  her  belief  that  she  needed  to  be  “perfect”.  Other 
maintaining  beliefs  included  a  fear  of  losing  control  and  poor  performance  during 
meetings. Protective factors included her persistence towards finding strategies to manage 
her anxiety, support from family members and religion. As such, relaxation strategies, 
self-esteem exercises and cognitive restructuring work was recommended. 
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Goals  
 
Following our discussion with Jean, the following goals were set.   
 
1.  Jean would like to learn new strategies to cope with increased anxiety experienced 
during  work  meetings.  These  strategies  would  include  cognitive  re-structuring  and 
relaxation skills.  
2.  Jean would like to increase participation in social activities. Specifically, she would 
like to join a dancing group.  
3.  Jean would like to plan and take a solo trip to New Zealand.  
 
Intervention Plan 
 
Jean  was  offered  a  12  week  cognitive  behavioural  intervention  program 
(Appendix R).  During the program, an emphasis was placed on minimizing anxiety prior 
to attending meetings. This intervention protocol addressed the physiological component 
of  anxiety,  by  encouraging  relaxation  exercises.  Cognitive  restructuring,  exposure 
training and future planning were included. During the course of the intervention, Jean 
was required to attempt homework tasks, self-paced relaxation  exercises and to track 
negative cognitions.  
 
 
 
Intervention  
 
 
Session 1: Intake Assessment (see Appendices P and Q) 
 
Jean‟s intake assessment results are presented in Table 61. Her score on the BPS 
suggested that she perceived herself blushing frequently and intensely in social situations. 
In addition, she had high scores on SIAS, SPS, and FNE, indicating the presence of social Psychological Stress and Vascular Disturbances in Rosacea    
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anxiety symptoms. Conversely, scores on the DASS were low. Overall, the symptoms fit 
the criteria for Social Anxiety (American Psychiatric Association, 2000).  
 
Sessions 2 and 3 
Sessions  2  and  3  focused  on  relaxation.  Jean  was  receptive  to  the  idea  of 
practising relaxation daily. However, she was fearful of “losing control” while feeling 
relaxed.  She  was  told  that  relaxation  skills  require  practise  and  do  not  occur 
automatically. Jean was also given some psychoeducational material on the relationship 
between rosacea and blushing (see Appendix R). She reported feeling reassured that other 
people have similar problems to hers.  
 
Sessions 4 & 5 
A focus was placed on cognitive restructuring during these sessions.  We explored 
negative beliefs, and “I‟m not good enough” came out strongly for her. Jean identified 
fortune telling and mind reading as two main cognitive distortions. She was encouraged 
to say “I‟m allowing myself to feel good” when practising deep breathing. She was also 
encouraged to keep a cognitive diary daily and to practise deep breathing prior to team 
meetings.  
 
Sessions 6 & 7 
 Jean  brought  up  several  situations  where  anxiety  was  experienced.  These 
included caring for her sick sister and frustration at work (see Table 60). We discussed 
the importance of shared responsibility at work and home. Specifically, the importance of 
delegation of work was discussed. In addition, Jean took up dancing to relieve stress.  Psychological Stress and Vascular Disturbances in Rosacea    
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Sessions 8 & 9 
Jean had found the phrase “shared responsibility” helpful. She reported feeling 
tired of work and decided to take a week off work to rest and relax. Jean reported that 
filling in her cognitive diary made her realize that it was her responsibility to take care of 
herself in order to work optimally.  
 
Much of the session was spent discussing Jean‟s reasons for feeling ashamed of 
her appearance during a dancing class. Jean reported ruminating and worrying about the 
right  outfit  the  whole  day  prior  to  dancing  class.  She  described  herself  as  “fat”  and 
preferred wearing baggy clothes to dancing class. After completing a cognitive diary, 
Jean decided to set herself a challenge to choose an outfit for her dancing class in less 
than 15 minutes.  Psychological Stress and Vascular Disturbances in Rosacea    
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Table 60 
 
Example of a filled thought monitoring sheet by Jean.  
THOUGHTS   FEELINGS/ 
BEHAVIOUR 
HOW  TRUE 
IS  THIS 
THOUGHT? 
Rate  in 
percentage 
0%-100% 
COGNITIVE 
DISTORTIONS 
ALTERNATIVE 
/HELPFUL 
THOUGHTS 
HOW  TRUE  IS 
THIS THOUGHT?  
NEW 
FEELINGS/BEHAVIOURS  
 
Family Related           
R  is  sick.  It  must  be 
something serious.  
Anxious  and 
fearful. 
Anxiety rating 7/10 
40%  Black and White 
Catastrophising 
 
Let’s  wait  and  see 
what the doctor says. 
I  feel  a  little  calmer.  Anxiety 
rating: 4/10 
         
She might die  Panicky   20%  Catastrophising   
Work related           
What  if  I  have  made 
lots  of  mistakes 
unknowingly?  I  will 
look like a weak team 
player. 
Anxious  30%  Black and White 
Catastrophising 
Personalization 
I  have  done  my  best 
with  minimum  time 
and  supervision. 
Nothing  is  ever 
perfect.  The  job  is  a 
shared  responsibility 
between  teammates 
and myself. 
 
Still a little anxious but slightly 
calmer.  
I  don’t  know  what  to 
say-I won’t be able to 
express  myself  well. 
People  will  see  that. 
I’m embarrassed.  
Anxious 
Embarrassed 
Stressed 
Restless 
Frustrated 
50%  Mind Reading 
Fortune Telling 
Catastrophising  
I know my work. I am 
prepared  for  the 
meeting. They may not 
be listening either. 
Breathe slowly. 
Listen  to  the  presentations  of 
others.  Psychological Stress and Vascular Disturbances in Rosacea    
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Sessions 10 & 11 
Jean found deep breathing throughout the day helpful in managing work stress 
and meetings. Jean managed to put together an outfit in less than 15 minutes for her 
dancing  class.  She  also  decided  to  start  wearing  more  feminine  clothes  (skirts  and 
dresses) to classes instead. Jean said she realized that she would like to feel good about 
herself during these classes instead of hiding in her baggy clothes. However, she felt 
anxious about stepping into a store to purchase a skirt. A large part of the session was 
spent discussing a hierarchy of situations she would have to go through before she could 
reach her goal of wearing a skirt to her class.  
 
As these were our last 3 sessions together, we also discussed the importance of 
maintaining some activities that she had been doing to reduce anxiety levels at work and 
home. For instance, self-care, relaxation skills and cognitive restructuring exercises were 
discussed. The goal of reducing anxiety during meetings was partially met as she reported 
a slight decrease in anxiety during meetings. However, Jean said she found it difficult to 
practise deep breathing just before the meeting. We discussed the possibility of taking a 5 
minute break in the ladies room before entering the meeting room.  
 
Session 12  
The session began with Jean reporting a stressful week at work. However, Jean 
said  she  managed  to  arrange  for  a  meeting  with  her  business  manager  and  senior to 
discuss her work load. This was a huge achievement for Jean, as previously she would 
have just accepted work that was given to her. Jean said she felt relieved that she had the Psychological Stress and Vascular Disturbances in Rosacea    
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meeting and anticipated better outcomes for the projects that she is in charge of rather 
than balancing many projects at once.  
 
We discussed the hierarchy of anxiety-provoking situations. Jean reported that she 
purchased a feminine blouse and skirt. The next step was to purchase a long skirt. She has 
decided  to  share  her  concerns  with  some  of  the  friends  she  made  in  class  and  was 
surprised  that  they  were  supportive  of  her.  Jean  reported that  she  would  continue  to 
attempt the hierarchy of situations that we had constructed even after our sessions. 
 
We discussed the goals that we had set up during our first session together. The goals 
achieved were: 
1)  Better  time  management:  not  fitting  in  too  much  in  a  day  and  giving  herself  
permission to share the load with someone else. 
2)  Learning and practising relaxation daily. 
3)  Practising refuting unhelpful thoughts in social situations. 
4)  Planning for her New Zealand holiday that would take place in a few months.  
 
Follow up (3 months later)  
During the follow up, Jean brought the skirt that she bought for the dancing class. 
She reported that she had continued practising relaxation daily. However, she no longer 
used the cognitive diary. Instead, she had started refuting negative thoughts throughout 
the  day.  Jean  had  also  booked  a  back  packer  trip  to  New  Zealand  and  was  looking 
forward to a solo holiday in November.  
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Interestingly, assessment results during the 3 month follow up showed no change 
for  BPS  or  general  anxiety  on  the  DASS.  Contrary  to  expectations,  scores  on  FNE, 
depression, stress and SIAS increased, possibly indicating greater distress following the 
CBT intervention. However, these reports should be interpreted with caution. By the end 
of the program, Jean was attempting new activities (e.g., dancing classes, solo holiday to 
New Zealand), potentially raising distress levels. This is also commonly seen in social 
anxiety clients who are going through exposure training.  
 
Conclusion 
Encouragingly, Jean‟s questionnaire scores 9 months later showed a decrease in 
BPS, FNE, SIAS and SPS. This indicates that Jean experienced a decrease in anxiety 
symptoms. Jean had also completed her solo New Zealand trip and reported feeling proud 
and happy of her accomplishment.   
 
In conclusion, it would appear that Jean gained a repertoire of strategies to cope 
with the distress she experienced due to rosacea. Relaxation techniques and cognitive 
restructuring worksheets allowed Jean to independently manage her social anxiety levels.   
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Table 61 
Jean’s questionnaire scores before and after CBT intervention.  
Questionnaires  Screening 
Interview 
Intake 
Interview 
Post 
Intervention 
3  months 
Follow up 
9 months 
follow 
up 
 
BPS 
 
53 
 
47 
 
51 
 
51 
 
47 
 
FNE 
 
24 
 
24 
 
24 
 
30 
 
16 
 
Depression 
 
2 
 
2 
 
2 
 
5 
 
6 
 
Anxiety 
 
3 
 
5 
 
5 
 
5 
 
2 
 
Stress 
 
13 
 
11 
 
12 
 
15 
 
5 
 
SIAS 
 
56 
 
42 
 
44 
 
53 
 
36 
 
SPS 
 
36 
 
30 
 
34 
 
32 
 
26 
 
Facial Redness 
 
7 
 
7 
 
6 
 
6 
 
6 
 
Stinging 
 
7 
 
7 
 
6 
 
4.5 
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Case Study of Sarah 
 
Case Presentation 
 
Sarah,  a  37  year  old  full  time  housewife  and  student  responded  to  an  online 
university notice inviting rosacea sufferers to take part in a study on stress and rosacea. 
During her participation in a psychophysiology study on rosacea, Sarah reported high 
scores on BPS, SIAS and SPS, suggesting that she was presenting with social anxiety 
symptoms  (see  Table  63).  Sarah  was  offered  an  individualised  anxiety  and  stress 
management course, which she accepted.  
 
Presenting complaints 
 
Sarah reported suffering from rosacea for approximately 10 years. There appeared 
to be no apparent trigger to her first episode of flushing. A check up by her GP revealed 
her  health  as  unremarkable.  At  the  time  of  the  intervention,  Sarah  experienced  2-4 
episodes of flushing and stinging sensations per day. On average, each episode lasted 
between  5-15  minutes.  Sarah  cited  physical  activities,  such  as  exercise  and  social 
situations as major triggers. In particular, Sarah found prolonged flushing symptoms in 
group situations embarrassing.  
 
Sarah reported that university studies and her family life were stressful. Sarah‟s 
main  concern  was  tutorial  participation.  She  said  that  she  would  rather  “skip  the 
assignment and receive a fail” than to give a presentation in front of an audience. Sarah 
also  found  it  hard  to  contribute  during  class  discussions.  She  described  anxiety 
symptoms, such as heart palpations, sweating, trembling, loss of words, tightness in the 
chest and choking. When she did contribute in class, she reported disliking the feeling Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                         210 
 
 
 
that her classmates were staring at her and “maybe thinking that I‟m an idiot because I 
can‟t answer the question properly and have a red face”.  
 
Social Network  
 
Sarah‟s support network consisted of her family and best friend. Sarah said she 
found it hard to initiate conversation in social situations as she did not know what others 
would think of her and “my red face”.  
 
 
Presentation 
Sarah was dressed neatly. She spoke fluently about her problems and did not have 
any  conversational  difficulties.  Sarah  did  not  report  any  depressive  symptoms.  Her 
appetite and sleeping patterns were unremarkable.  
 
 
Formulation  
 
Sarah  presented  with  social  anxiety  symptoms.  Anxiety  appeared  to  be 
precipitated  by  a  fear  of  negative  evaluation  from  her  peers  and  friends.  Recurrent 
rosacea  flushing  symptoms  may  have  exacerbated  the  intensity  of  blushing  in  social 
situations. Predisposing  factors included a  bullying  episode during  her teenage  years. 
Sarah‟s  anxiety  appeared  to  be  maintained  by  low  self-esteem  and  avoidance  in 
participating  in social activities or class presentations. Protective  factors included  her 
organisational  skills, keen  interest  in trying out new strategies, and support from  her 
husband and children. As such, relaxation strategies, self-esteem exercises and cognitive 
restructuring work were recommended. 
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Goals  
 
Sarah reported the following goals:  
 
1.  Sarah  would  like  to  better  manage  her  anxiety  symptoms,  using  cognitive  re-
structuring and relaxation skills.  
 
2.  Sarah would like to participate in group discussions in university tutorial classes. 
 
 
3.  Sarah would like to throw a birthday party for her daughter and invite friends along.  
 
 
 
Intervention Plan 
 
Sarah  was  offered  a  12  week  cognitive  behavioural  intervention  program 
(Appendix  R).  As  the  program  was  individualised,  it  focused  on  minimizing  anxiety 
experienced  in  tutorial  classes  at  university.  The  intervention  protocol  addressed  the 
physiological  component  of  anxiety,  where  relaxation  exercises  were  encouraged. 
Cognitive restructuring, exposure training and future planning were included. During the 
course of the intervention, Sarah was required to attempt homework tasks, self-paced 
relaxation exercises and to track negative cognitions.  
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Intervention  
 
Session 1: Intake Assessment (See Appendices and  Q) 
 
Sarah‟s high score on the BPS suggested that she perceived herself as blushing 
frequently in social situations (see Table 63). Similarly, she reported high scores on the 
SIAS and SPS. However, no symptoms of depression were reported. 
 
Sessions 2 and 3  
 
Sessions  2  and  3  focused  on  relaxation.  The  importance  of  relaxation  was 
discussed. Sarah reported that she could not remember the last time she felt “relaxed”. 
Sarah was concerned that she might “lose control” when she felt relaxed. Strategies were 
put  in  place  to  prevent  Sarah  from  feeling  uncomfortable  during  the  reading  of  the 
relaxation script. For instance, if she felt uncomfortable, she could signal “stop” with her 
right  hand.  She  was  also  uncomfortable  with  the  thought of  relaxing  in  front  of  the 
therapist. It was discussed that Sarah‟s chair could be turned in the opposite direction 
while the script was being read out. The relaxation script went smoothly. Sarah reported 
feeling pleasantly surprised at how relaxed she felt.  
 
Sessions 4, 5 & 6 
 
In sessions 4, 5 and 6, the cognitive model was introduced and applied. Sarah 
identified  several  cognitive  distortions,  including  “black  and  white  thinking,  mind-
reading and self-blame (personalisation)”.  Sarah was challenged on her thoughts that her 
comments in class were “not good enough”. We discussed the value and importance of 
her opinions. Psychological Stress and Vascular Disturbances in Rosacea    
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Sarah  participated  in  homework  tasks  and  was  able  to  identify  cognitive 
distortions during tutorial sessions (see Table 62). In session 6, Sarah reported that she 
felt ashamed and shy following an incident in high school where she was ignored by her 
classmates.  As  she  spoke,  Sarah  became  teary  and  was  surprised  that  she  was  still 
affected by this incident which happened 20 years ago. She reported feeling relieved that 
the anxiety experienced in social situations could be a result of bullying.  
 
 During the self-esteem module of the session, Sarah had difficulty identifying 
positive qualities about herself. She was able to conclude, however, that she does have 
these qualities as she is a good mother to her children and is a diligent student.  
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Table 62 
 
Example of a filled thought monitoring sheet by Sarah.  
 
 
 
 
 
THOUGHTS   FEELINGS/ 
BEHAVIOUR 
HOW  TRUE 
IS  THIS 
THOUGHT? 
Rate  in 
percentage 
0%-100% 
COGNITIVE 
DISTORTIONS 
ALTERNATIVE 
/HELPFUL 
THOUGHTS 
HOW  TRUE  IS 
THIS THOUGHT?  
NEW 
FEELINGS/BEHAVIOURS  
 
Do  I  have  anything 
interesting  to  say 
during  tutorial 
participation?  Nobody 
wants to listen to me. 
Flushing 
Embarrassment 
Heart Palpitations 
25%  Personalisation 
Black and White 
Mind Reading 
What  I  wanted  to  say 
is  relevant.  Come  on, 
say it! 
I  voiced  my  opinion.  I’m 
surprised  that  everyone 
stopped to listen! 
           
I bet I have failed my 
quiz. I can’t look at my 
scores  in  class.  If  I 
failed,  everyone  will 
know because they can 
see it in my face. 
Inadequate 
Flushing 
Chest tightness 
15%  Catastrophising 
Absolute 
Statements 
I studied hard for this. 
I  was  able  to  answer 
quiz questions. 
I  took  a  peek  and  saw  that  I 
passed  my  quiz!  Felt  relieved 
and silly.  Psychological Stress and Vascular Disturbances in Rosacea    
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Session 7 & 8  
 
Sarah was  also asked to use the new  skills that she had  learnt during tutorial 
classes. An exposure hierarchy list of problematic situations was identified. Sarah was 
asked to monitor her anxiety levels and thoughts when she said “hi” to a fellow classmate 
while waiting outside the tutorial room. This was then followed by making small talk 
while she waited for the class to begin. Sarah also participated in small group discussion 
and then volunteered to answer a question in class and to initiate a question to her tutor or 
lecturer in a group situation.  
 
 
Session 9 & 10  
 
Sarah reported feeling surprised that she managed to complete all tasks. She was 
equally surprised when she realised her classmates were responsive to her answers. Sarah 
came into session 9 smiling. A classmate of hers commented that Sarah had become more 
“outspoken” and that it was a “pleasure to hear her speak out”. Sarah also approached 
someone in the Teaching and Learning Centre of the University to help her work through 
her essay plan. She reported feeling proud that she had initiated contact with someone 
who she had never spoken to before. In addition, she attended a costume party with her 
husband. She reported feeling surprised that she enjoyed initiating conversations during 
the party. When Sarah was asked why she decided to attend the party, she replied “why 
not. I just thought I can do it this time round”. As they were wearing costumes, Sarah said 
she  felt  less  self-conscious.  As  a  result  she  focused  on  initiating  conversations  with 
friends and having a good time with her husband. She also avoided alcohol to prevent a 
flushing episode. In session 10, Sarah set new goals and managed to fully participate in 
tutorials by the end of our sessions together.  Psychological Stress and Vascular Disturbances in Rosacea    
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Session 11  
Session 11 was spent summarising the cognitive and relaxation strategies Sarah 
had learnt.  Sarah also decided to start planning for her daughter‟s birthday party that will 
occur during the university holidays. Previously she was nervous about planning a party 
that would involve social interaction with other parents.  
 
Sarah said her goals were:  
1.  To talk to a publisher about a book that she wrote. Sarah was previously worried 
about what the publisher might think of her book.  
2.  To arrange her daughter‟s birthday party and invite friends and family along.  
 
Follow up (3 months later) 
During the followup session, Sarah arrived reporting that she had achieved all 
goals. She was also surprised that she felt “relaxed” during the children‟s birthday party 
and was keen to arrange another birthday party for her younger daughter later in the year. 
Sarah also said that although the redness of the face was still present, she did not seem to 
notice it as much as previously.  
 
Sarah reported that the relaxation tape and doing the cognitive challenges diary 
were the most helpful strategies she had practised during the intervention. She also said 
that she felt a sense of relief when we explored the bullying experience and realised that 
that  episode  did  not  define  her  as  an  individual.  Rather  her  achievements  and 
perseverance  qualities  helped  her  to  realise  that  she  had  the  skills  to  establish  new 
friendships and initiate questions in discussion groups.  Psychological Stress and Vascular Disturbances in Rosacea    
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Conclusion  
Although  the  incidence  of  flushing  did  not  appear  to  decrease  following  the 
intervention, Sarah reported feeling  less distressed when an episode did occur. Sarah 
reported that she still felt anxious and self-conscious in social situations but was more 
likely to attempt those tasks. Sarah‟s scores on questionnaires 9 months following the 
intervention showed an increase in depression and social anxiety scores (see Table 63). 
When contacted, Sarah reported difficulty in maintaining the strategies used previously. 
She was encouraged to review her intervention folder and to seek support.  
 
Sarah‟s perseverance and decision to participate in these tasks appear to be the 
key factor in the improvement. A co-operative approach was used and the rapport in 
relationship between client and therapist was gained rapidly. This could have contributed 
to the positive intervention outcome despite questionnaire scores showing small changes.  
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Table 63 
 
Saran’s questionnaire scores before and after CBT intervention.  
Questionnaires  Screening 
Interview 
Intake 
Interview 
Post 
Intervention 
3  months 
Follow up 
9  months 
follow up 
 
BPS 
 
54 
 
59 
 
44 
 
33 
 
46 
 
FNE 
 
 
18 
 
22 
 
19 
 
10 
 
14 
 
Depression 
 
14 
 
 
22 
 
1 
 
0 
 
16 
 
Anxiety 
 
17 
 
7 
 
10 
 
4 
 
4 
 
Stress 
 
16 
 
9 
 
11 
 
2 
 
4 
 
SIAS 
 
40 
 
50 
 
34 
 
23 
 
29 
 
SPS 
 
39 
 
61 
 
40 
 
25 
 
43 
 
Facial Redness 
 
4 
 
3 
 
3 
 
3 
 
3.5 
 
Stinging 
 
4 
 
3 
 
3 
 
2 
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Case Study of Freya 
 
Case Presentation 
 
Freya was a 38 year old lady suffering from rosacea for the past 10 years. She 
responded to a community newspaper advertisement inviting rosacea sufferers to take 
part in a psychophysiological study on rosacea. During the screening interview, Freya 
reported high scores on the BPS, FNE and SIAS, suggesting that she was presenting with 
social anxiety symptoms (see Table 64). No symptoms of depression and stress were 
presented. Freya was offered an individualised social anxiety course, which she accepted.  
 
Presenting Problems 
Freya worked as a nurse on a part time basis. She reported a dislike of meeting 
and answering questions from visitors at work. She disliked being the centre of attention 
and attributed frequent blushing as the cause of it. Freya further said that she “wished 
people would stop looking at me” when she blushed. She reported anxiety symptoms 
which included heart racing, knots in her stomach, and sweaty palms.  
 
Freya said that severe rosacea had exacerbated the frequency of blushing in social 
situations.  She coped with her anxiety symptoms with self-talk. For instance, she would 
remind herself that the task had to be completed and the discomfort would only last for a 
short time. She also avoided participating in social occasions (e.g., dinner parties).  
 
Support Network 
Freya cited her husband and two children as part of her support network.  
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Current rosacea symptoms  
Freya  reported  daily  flushing  symptoms.  On  the  scale  of  0-10  when  0  is 
equivalent to no redness and 10 is extreme redness, Freya‟s average rating was 7.  In 
addition to social gatherings, these symptoms were triggered by exercise, heat and spicy 
food.  
 
Presentation 
Freya  spoke  fluently  and  softly  through  the  interview.  She  often  avoided  eye 
contact when recounting blushing incidents.  
 
Formulation  
Freya appeared to be mildly affected by the frequency and intensity of blushing in 
social situations. Social blushing appeared to be exacerbated by rosacea flushing. Freya‟s 
anxiety appeared to be maintained by her belief that she should be “perfect” in social 
situations. The underlying issue appeared to be a fear of being the centre of attention 
when she made a social error. Protective factors included her willingness to attend the 
sessions, organisational skills and supportive family.  
 
Goals  
Freya‟s goals were to reduce the frequency and  intensity of  flushing  in social 
situations and to better manage her anxiety levels.  
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Intervention Plan 
Freya was initially offered a 12 week cognitive behavioural intervention program 
(see Appendix R). However, Freya was unable to identify with the cognitive distortions 
discussed  as  part  of  the  program.  Hence  it  was  decided  that  a  Task  Concentration 
Training approach would be taken (Bögels et al., 1997). Task Concentration Training is 
based on CBT and aims to reduce distress by focusing on thoughts on the environment 
rather  than  on  the  self  (Bögels  et  al.,  1997).  The  overall  intervention  consisted  of 
relaxation training, task concentration training and exposure training.  
 
Intervention 
Session 1: Intake Assessment (See Appendices P and Q) 
Three months after the screening questionnaire, Freya was asked to complete the 
same  set  of  assessment  questionnaires.  In  contrast  to  the  high  social  anxiety  scores 
reported during the screening interview, scores on the FNE, SIAS and SPS were low (see 
Table 63). However, Freya maintained a high BPS score of 63. Scores on the DASS were 
low.  
 
Sessions 2 and 3  
Sessions  2  and  3  focused  on  relaxation.  Freya  was  receptive  to  the  idea  of 
practising relaxation daily. Initially, Freya found it difficult to concentrate on the script 
and was easily distracted by environmental sounds. However, she reported feeling more 
relaxed  while  practising  the  relaxation  exercises  at  home.  Freya  was  provided  with 
psychoeducational material on the relationship between rosacea and blushing.  
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Sessions 4 &5  
A  focus  was  placed  on  cognitive  restructuring  during  these  sessions.  Freya 
recounted an incident that happened in a nursing course which she has recently started 
attending. She reported a fear of being red faced while she introduced herself. These 
thoughts were challenged as she avoided eye contact and was looking down; hence she 
would not know whether other classmates were looking at her. We discussed how other 
people might be feeling on the first day of their course and might not have noticed her red 
face as they might have been anxious as well.  
 
Freya found it difficult to differentiate between feelings and thoughts. Freya also 
had difficulty identifying cognitive distortions. During the 5
th session, she reported that 
she was  not concerned about what others thought about her and did  not believe that 
cognitive distortions were applicable in her situation.  
 
Sessions 6  
Session 6 was focused on eye-contact. In the previous session, Freya reported a 
difficulty in establishing eye contact in group presentation situations. We went through a 
pros and cons list of avoiding eye contact. Freya was able to state that having eye contact 
would help in judging and maintaining her audience‟s attention but refuted that statement 
immediately by insisting that she did not care if people were attending to her speech. She 
also insisted that not establishing eye contact was a personal decision. Freya added that 
eye  contact  would  trigger  facial  redness  and  would  indicate  to  others  that  she  was 
different.  She  also  disliked  the  physiological  experience  (i.e.,  anxiety  symptoms)  she 
experienced when eye contact with her audience was established. Freya was encouraged Psychological Stress and Vascular Disturbances in Rosacea    
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to focus on  her task (e.g., speech) rather than on the  facial redness that she  may  be 
experiencing.  
 
Session 7  
Task Concentration Training therapy was introduced in session 7. We discussed 
the differences between self-focused and environmental focused thoughts. We worked 
through a few examples (e.g., walking through a forest) by using the provided handout 
(Bögels et al., 1997). Freya was encouraged to prepare a new dish for dinner and to be 
aware of all the thoughts going through her  mind. She was asked to document these 
thoughts (see Appendices S and T).  
 
Session 8 
This session focused on TCT. A script was read out. Freya was asked to rate the 
percentage of attention given to 1) self, 2) task and 3) environment. There were two parts 
to the task. The first required Freya to listen to the script (see Appendix U). For the 
second task Freya was asked to recall an incident where she felt herself blushing as she 
attended to the 2nd script that was read out. We concluded that it was difficult for Freya 
to concentrate on the 2
nd task while  she was  focusing on  her  blushing thoughts. We 
discussed  the  importance  of  breaking  the  vicious  cycle  of  bringing  the  focus  on  to 
blushing as that would intensify and prolong the period of blushing. We also discussed 
the importance of applying TCT in as many situations as possible. 
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As such, a hierarchy of situations where Freya could practise attending to the task 
and environment was constructed.  
1.  Answering a question in a group situation when the lights were down. 
2.  Asking a question in a group situation when the lights were up.  
3.  Sitting in row 2 in the lecture theatre rather than row 12.  
4.  Asking an individual question 
5.  Demonstrating a stretcher lift with a classmate in front of an audience 
 
Session 9 & 10 
Freya reported finding TCT helpful. She completed all the tasks on the hierarchy 
of situations identified the week before. Freya even volunteered to perform a few tasks in 
front of her classmates by herself. She was surprised by how quickly she adapted to TCT.  
 
We reviewed our sessions together. Freya said she did not see a need to continue 
doing these tasks. We discussed the use of avoidance strategies (such as not doing the 
task, or asking someone else to do it), after which Freya said she would like to continue 
using them. Feedback from Freya indicated that she found TCT helpful. However, she 
was not ready to make any other changes for now.  
 
In session 10, Freya reported that several techniques, such as practising relaxation 
and TCT techniques were helpful. She also noted that there was a low probability that 
other people noticed her redness. We discussed the importance of using these techniques 
regularly. Freya declined a follow up appointment.  
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Conclusion 
Interestingly, assessment results showed a decrease in scores for SIAS and SPS 
from the intake interview to post intervention (see Table 63).  Despite Freya‟s feedback, 
it appeared that TCT training had assisted her in managing symptoms of social anxiety. 
However, there was no change in results for FNE or BPS. As Freya was on holidays, 
follow up results were not available. 
 
Despite not meeting the goal of reducing the intensity or frequency of blushing 
experienced  in  social  situations,  it  would  appear  that  Freya  gained  a  repertoire  of 
strategies to cope with the anxiety symptoms that she had experienced previously. The 
use of TCT allowed Freya to manage negative or anxious thoughts by directing her focus 
on a task rather than disputing them. 
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Table 64 
Freya’s questionnaire scores before and after CBT intervention.  
Questionnaires  Screening 
Interview 
Intake 
Interview 
Post 
Intervention 
 
BPS 
 
61 
 
63 
 
63 
 
FNE 
 
28 
 
3 
 
1 
 
Depression 
 
9 
 
0 
 
0 
 
Anxiety 
 
12 
 
0 
 
2 
 
Stress 
 
15 
 
1 
 
3 
 
SIAS 
 
42 
 
28 
 
24 
 
SPS 
 
13 
 
 
21 
 
17 
 
Facial Redness 
 
8 
 
7 
 
7 
 
Stinging 
 
7 
 
7 
 
7 
* Freya could not be contacted for 3 or 9 month follow-up. Psychological Stress and Vascular Disturbances in Rosacea    
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Discussion 
 
The three case  studies allowed  an  in depth analysis of the  issues that rosacea 
sufferers may encounter. Encouragingly, all participants reported a gain in repertoire of 
strategies  that  could  be  employed  to  cope  with  social  anxiety  provoking  situations. 
Moreover, all participants attempted social activities that they had not attempted prior to 
the intervention. Hence, it would be reasonable to assume that the participants benefited 
from their individualised interventions.  
 
Interestingly, assessment results either showed no improvement or an increase in 
anxiety symptoms for two participants after the intervention. In particular, Jean‟s post 
intervention results showed an increase in Stress and SIAS scores. A closer look at the 
questionnaire revealed that an increase in ratings for behavioural items in SIAS such as “I 
find it difficult to disagree with another’s point of view”, “I have difficulty in making eye 
contact” and “I worry about expressing myself in case I appear awkward”. However, a 
decrease of ratings can be seen on items such as “I have difficulty talking to people” and 
“I am tense mixing in a group”.  As Jean was an active participant in attempting new 
social activities towards the end of the program, it would be reasonable to attribute the 
increase  of  scores  to  behaviours  that  were  relatively  distressing  to  her.  Furthermore, 
during the last week of the session, Jean had initiated a meeting with her supervisor to 
discuss her concerns at work, possibly contributing to the high stress scores. Conversely, 
the decrease in anxiety ratings for initiation items shows that Jean had started to find 
social contact less intimidating. Encouragingly, Jean‟s social anxiety scores decreased 
during the 9 month follow-up, reiterating the importance of continual practise of CBT 
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 Despite Freya‟s insistence on avoiding eye contact and social relationships, SIAS 
and SPS questionnaire scores showed a slight decrease after the combined CBT and TCT 
intervention. Freya cited the following as helpful: As she experienced constant rosacea 
induced  facial redness, she also realized that it was unlikely  that other people would 
notice the increased redness when flushing. TCT techniques were also reported to be 
practical strategies for her to use in class presentation situations. SIAS and SPS scores 
decreased slightly, suggesting that even small cognitive and behavioural changes (i.e., 
using TCT techniques) may result in a decrease in self perception of anxiety symptoms.  
 
Although  Sarah‟s  post  assessment  results  after  the  intervention  showed  large 
decreases in BPS, FNE, SIAS and SPS, these decreases did not maintain in the 9 month 
follow up. This indicated that while CBT was effective in assisting Sarah to cope with 
social  anxiety  symptoms,  booster  sessions  may  be  needed  to  maintain  her  progress. 
Sarah‟s active participation and keenness in setting goals for herself appeared to have 
facilitated  the  improvement.  Frequent  exposure  to  anxiety  provoking  situations  (i.e., 
participating in weekly class discussions) would have allowed Sarah to practise cognitive 
and relaxation skills.  
 
There are a few limitations to this study. For instance, time is a factor when a set 
block of intervention sessions was given.  As each participant was offered only a 12 
session  intervention  program  with  a  three  month  follow  up  session  and  nine-month 
follow up assessment, results may be under represented. For instance, it was difficult to Psychological Stress and Vascular Disturbances in Rosacea    
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conduct a follow up session with Freya due to her holidays. A booster session may also 
have assisted Sarah to maintain her progress. 
 
Another limitation is the design of the study. Although care was taken to ensure 
the use of standardised assessment procedures and similar program outlines, it is difficult 
to  generalise  the  intervention  protocol  to  rosacea  sufferers  with  other  presenting 
problems. For example, the participants  in this  study cited  social anxiety and  fear of 
blushing to be a concern; hence, the intervention was tailored to their presenting issues. 
Other sufferers may present with depression and stress management issues, which would 
make  some  aspects  of  the  intervention  inappropriate.  In  other  words,  the  effects  of 
intervention demonstrated by these participants may not generalise to other individuals 
(Kazadin, 2003).  
 
However, a major advantage to the case studies was the allowance of individual 
sessions tailored to each participant. This also allowed the student therapist to focus on 
each participant, and change the course of the intervention when new challenges were 
presented. In the case of Freya, the course of intervention was altered in order to match 
her presenting symptoms and readiness for change. This would be a methodological flaw 
if a traditional experimental design was employed.  
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Conclusion and Future Directions 
The  encouraging  results  from  these  case  studies  highlight  the  need  for  future 
research on psychological intervention for rosacea sufferers. Replication of case studies 
would provide further external validity to these results. While case studies helped draw 
inferences through details presented during the intervention process, traditional clinical 
experimental  studies  would  provide  stronger  reliability  and  validity  outcomes. 
Furthermore, this study did not explore the effects of small group intervention for rosacea 
sufferers. It has been reported elsewhere that support groups have assisted sufferers to 
exchange  coping  strategies  and  build  social  support  (Thiers,  2002),  which  could  be 
helpful for rosacea sufferers.  
 
It would also be helpful to investigate the use of other therapies. The Mindfulness 
technique  (Kabat-Zinn  et  al.,  1998)  was  reported  to  be  helpful  in  managing  anxiety 
symptoms  in relation to sensitivity to body  sensations. The use of applied relaxation 
(Clark et al., 2006) was also reported to be useful in managing symptoms of anxiety. 
Hence, the investigation of these techniques either in case studies or experimental clinical 
studies  may  provide  greater  insight  to  the  management  of  blushing  and/or  anxiety 
symptoms.  
 
In sum, it would appear that CBT and TCT were useful therapy techniques in 
helping some rosacea sufferers manage anxiety or fear of blushing symptoms. Feedback 
provided  from  participants  indicated  the  effectiveness  of  CBT  and  TCT  as  possible 
psychological  interventions  for  rosacea  sufferers.  However,  these  results  should  be 
interpreted  with  caution  as  it  would  be  difficult  to  generalise  the  same  protocols  for Psychological Stress and Vascular Disturbances in Rosacea    
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participants with different presenting  issues. Therefore, replication of the  intervention 
protocol and investigation of other psychological approaches in relation to rosacea should 
be  implemented  to  ensure  best  practice  outcomes  for  rosacea  sufferers  who  require 
psychological interventions. 
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CHAPTER 7 
 
General Discussions and Directions for Future Research 
 
 Understanding the mechanisms of rosacea may lead to more efficient intervention 
options for sufferers. While it has previously been observed that rosacea sufferers blush 
frequently,  the  basis  of  physiological  differences  between  sufferers  and  controls  is 
uncertain. Miller (1921) theorised that frequent blushing causes vascular abnormalities, 
resulting in the development of rosacea. Hence, the present studies aimed to explore the 
mechanisms of rosacea from a perspective of blushing. Axon reflexes were investigated 
in rosacea sufferers and controls, and changes in blood flow during the participation of 
laboratory induced embarrassment tasks were explored in a second study. Self-perception 
of blushing was also investigated, as was the relationship between rosacea symptoms and 
daily  psychological  and  weather  indicators.  Finally,  case  studies  provided  in-depth 
information on the effectiveness of a CBT/TCT treatment plan for sufferers experiencing 
social anxiety and fear of blushing symptoms.  
 
Outcomes  from  the  study  supported  the  hypothesis  that  neurovascular 
abnormalities were present in Type 2 rosacea sufferers. By inducing the axon reflex flare 
through ACh iontophoresis, a greater axon reflex response was found for Type 2 rosacea 
sufferers than Type 1 rosacea sufferers. Over-reactivity of the axon reflex could trigger 
abnormal  release  of  neuropetides,  possibly  prolonging  vasodilatation.  Hence,  Type  2 
rosacea sufferers may take a longer time to recover from a flushing episode. Interestingly, 
this result contradicted earlier reports; where vascular or neural differences in rosacea 
sufferers and controls were not found (Borrie, 1955a, 1955b; Marks, 1968). However, it Psychological Stress and Vascular Disturbances in Rosacea    
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strengthened Wilkin‟s (1988) hypothesis that flushing in rosacea sufferers is mediated by 
neural mechanisms, at least in the papules and pustular subtype.  
 
In the same study, Type 2 rosacea sufferers reported higher sting ratings than 
Type 1 rosacea sufferers. Again, this could be attributed to skin sensitivity associated 
with the severity of rosacea.  
  
Type 2 rosacea sufferers were also found to have greater facial blood flow than 
Type  1  rosacea  sufferers  in  laboratory  induced  embarrassment  tasks.  This  provided 
further evidence of neurovascular dynsfunction in Type 2 rosacea sufferers. In addition, 
Type 2 rosacea sufferers reported higher ratings for embarrassment and blushing than 
Type  1  rosacea  sufferers  after  singing  and  speech  tasks.  Whether  blushing  induced 
embarrassment, or embarrassment induced blushing is unclear. Type 2 rosacea sufferers 
reported higher BPS scores, indicating that they perceived themselves as blushing more 
frequently than others in everyday situations. Further research is warranted to determine 
whether axon reflexes prolong emotional blushing.  
 
Why responses did not differ between Type 1 rosacea sufferers and controls is 
unclear.  One  possible  explanation  could  be  the  small  sample  size  of  Type  1  rosacea 
sufferers, resulting in small effect size. However, this explanation seems unlikely because 
many of the trends were in the non-predicted direction.  
 
The  higher  incidence  of  childhood  blushing  and  family  history  of  blushing 
reported  by  the  rosacea  group  indicated  the  possibility  of  a  genetic  component  or Psychological Stress and Vascular Disturbances in Rosacea    
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developmental vascular changes in sufferers. The overall outcome of the study, together 
with physiological differences indicated above, appears to support Miller‟s (1921) and 
Klaber  &  Wittkower‟s (1956) observations that frequent blushing  might contribute to 
vascular changes in rosacea sufferers. However, it is difficult to pin point the exact role of 
blushing in the development of rosacea. Longitudinal and hereditary studies are needed to 
clarify this observation further.  
 
Contrary to expectations, Type 2 rosacea sufferers did not perceive themselves as 
more socially anxious than Type 1 rosacea sufferers or controls. Furthermore, rosacea 
was not associated with depression or FNE, contradicting other studies in dermatology 
settings (Gupta et al., 1994; Millard, 2000; Picard et al., 2004). However, as previously 
discussed, results should be interpreted cautiously as non-significance could be a result of 
sample size or selection bias effects. It is proposed this study be replicated with a larger 
sample group to verify validity of results. 
  
Interestingly, Type 2 rosacea sufferers reported higher stress scores on the DASS 
scale than Type 1 rosacea sufferers or controls. Supporting the result is the diary study in 
Chapter 5, where a strong association between stress and redness or stinging experienced 
on the same day was identified. Furthermore, stress was associated with higher stinging 
and facial redness ratings the next day. While it is difficult to conclude that stress causes 
rosacea, an association  between stress and rosacea could  indicate two scenarios. One 
scenario highlights the possible role that stress has in triggering rosacea, while the other 
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investigators  and  clinicians  take  stress  levels  into  consideration  when  formulating  an 
intervention plan for rosacea sufferers. 
 
Contrary to expectations, weather ratings of stinging/redness were not associated 
with  ambient  temperature.  While  it  was  hypothesised  that  heat  and  humidity  would 
trigger episodes of heighten rosacea, this was not found in the diary study. The results do 
not support Wilkin et al. (2002) and the National Rosacea Society‟s (2002) reports that 
heat  is  associated  with  an  increase  in  rosacea  symptoms.  However,  the  maximum 
temperature measured was relatively comfortable (26.92°C). Therefore, it is suggested 
that future diary studies could be conducted over a longer period to include the warmest 
months of the year.  
 
While  the  questionnaire  study  did  not  reveal  significant  differences  in  social 
anxiety and FNE scores between Type 2 and Type 1 rosacea sufferers, some participants 
recorded high scores on the DASS and SPS/SIAS scales, indicating the distress that some 
participants experienced. Consequently, three rosacea sufferers participated in a 10-12 
week  intervention  that  was  designed  to  treat  fear  of  blushing  and  social  anxiety 
symptoms.  Encouragingly,  all  three  participants  benefited  from  individualised 
interventions, reiterating that psychological involvement could assist sufferers to better 
cope with their condition. Specifically, relaxation strategies and exposure therapy were 
helpful in reducing distress experienced in social situations. However, replication and 
traditional controlled clinical studies are needed to strengthen the use of CBT/TCT for 
rosacea sufferers.  
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Clinical Implications and Future Research 
From  a  clinical  perspective,  the  current  findings  provide  some  directions  for 
appropriate assessment and treatment for rosacea sufferers. The diagnostic criteria for 
rosacea are still heavily dependent on presenting symptoms. Often, dermatologists and 
GPs rely on the process of elimination where laboratory tested conditions are assessed 
before settling on the diagnosis of rosacea (Moreno, 2007). The difficulty in diagnosing 
rosacea results from the similarity of symptoms to those of other skin disorders. It is 
hoped that an understanding of the mechanisms of rosacea will assist in the development 
of appropriate assessment procedures (e.g., laboratory testing, questionnaire tools). 
 
In addition, the understanding of vascular or neural abnormalities may assist in 
the development of medical treatment(s) for rosacea sufferers. Currently, topical creams, 
oral medication and/or laser treatments are common medical interventions prescribed by 
dermatologists (Craige & Cohen, 2005; Nally, Dianne & Berson, 2006). However, any 
positive  results  experienced  by  sufferers  from  these  treatments  often  diminish  once 
treatments are stopped. Although research on hereditary factors, vascular abnormalities 
and  neural  mechanisms of rosacea  is  in  its  infancy,  findings  from this study provide 
preliminary evidence that rosacea could be exacerbated by neural mechanisms. 
 
Despite the overall finding that the severity of rosacea was not associated with 
psychological  distress,  several  participants  registered  high  scores  on  the  stress  and 
anxiety scales. This indicates that for some rosacea sufferers, coping with rosacea can be 
distressing.  In a busy dermatology clinic, it is often difficult for doctors to assess the 
state of their patients‟ mental health. As a result, rosacea sufferers may not be aware of Psychological Stress and Vascular Disturbances in Rosacea    
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psychological support that could be available for them. During the intervention study, the 
participants provided feedback that receiving literature on common negative emotions or 
fears experienced by other rosacea sufferers was helpful in normalizing the distress they 
experienced.  One  possible  way  is  to  place  information  brochures  on  psychological 
symptoms (e.g., fear of blushing) likely to be experienced by rosacea sufferers in the 
clinics.  The  information  could  also  be  distributed  to  their  family  members,  raising 
awareness and understanding of the distress experienced by some sufferers.  
 
In clinical terms, the outcomes of the questionnaire, diary and intervention study 
highlighted the importance of assessing the type of distress experienced on days where 
rosacea symptoms are experienced. Furthermore, this present findings suggest that the 
distress  is  usually  triggered  by  a  combination  of  physiological  and  cognitive  cues, 
resulting  in  a  vicious  cycle  of  anxiety  and  blushing.  For  some  sufferers,  relaxation 
strategies may be appropriate in addressing the uncomfortable sensations experienced, 
while for others, cognitive techniques may be more appropriate. 
 
The use of CBT/TCT in this study appeared to be appropriate in addressing the 
fear of blushing or social anxiety symptoms. However, it is uncertain if the same therapy 
style would be effective in addressing other types of distress (e.g., depression, grief). 
Moreover,  newly  diagnosed  rosacea  sufferers  may  present  with  different  issues  than 
sufferers who have had the condition for some years. This requires further investigation. 
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In  conclusion,  the  current  findings  imply  that  neurovascular  disturbances 
contribute  to  vasodilatation  in  rosacea  sufferers.  In  addition,  prolonged  emotional 
flushing  appears  to  be  maintained  by  a  combination  of  physiological  and  cognitive 
factors. On a clinical level, it is recommended that CBT/TCT should be considered as 
intervention options for rosacea sufferers if social anxiety or fear of blushing symptoms 
are presenting issues.  
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Appendices 
 
APPENDIX  A     Consent  Form  for  Mental  Health,  Axon  reflex  and 
Embarrassment Studies. 
 
[Murdoch Letterhead] 
Division of Health Sciences         
Project Title: Psychological Stress and Rosacea   
 
I am a Doctor of Psychology student at Murdoch University investigating the relationship 
between psychological stress and rosacea under the supervision of Dr. Peter Drummond. 
You  are  invited  to  participate  in  an  experiment  that  will  investigate  the  impact  of 
blushing on rosacea and whether psychological  treatment will assist  in  managing the 
symptoms of rosacea.  
It is anticipated that the experiment will take  no more than 2  hrs to complete. Non-
intrusive physiological measurements via monitoring devices will be taken throughout 
the study. A small capsule containing acetylcholine will be placed on your face and the 
acetylcholine will be introduced into the skin using a weak electric current. Acetylcholine 
is a harmless substance that exists naturally in the body. In rare cases, it may cause mild 
irritation. You will also be required to deliver a speech and sing, and listen to the audio 
taped version of the speech and singing. In addition, participants will be required to fill in 
some mood questionnaires.  
Participants can decide to withdraw their consent at any time. All information gathered 
during this research will be treated confidentially. No names or other information that 
might identify you will be use in any publication arising from this study. Feedback on 
this study will be provided from requested participants.  
If you have any queries, my supervisor and I are happy to discuss with you any concerns 
you May have about this study. Please feel free to contact either myself, Daphne Su on 
0413294769 or my supervisor, Dr. Peter Drummond on 9360 2415.  If you have any 
concerns or complaints about the research project and wish to talk to an independent 
person, you may contact the Murdoch‟s University Human Research Ethics Committee 
on 9360 6677.  If you would like to participate, please sign the consent form below.  
***********************************************************  
I _____________________________, have read the information above. Any questions I 
have asked have been answered to my satisfaction. I agree to take part in this activity, 
however, I know that I any change my mind and stop at any time. I understand that all 
information provided is treated as confidential and will not be released by the investigator 
unless required to do so by law. I agree that research data gathered for this study may be 
published provided my name or other information which may identify me is not used.  
 
Participant:                                                                           Date:  
Chef Investigator: Dr. Peter Drummond                              Date:                          
Student Investigator: Daphne Su                                          Date:   Psychological Stress and Vascular Disturbances in Rosacea    
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APPENDIX B   Rosacea Clinical Scorecard and Protocol  
for Embarrassment Study 
Psychological Stress and Rosacea 
Participant number: ______________                                    Gender: M / F  
Age: ________________                                                        Date: ____________ 
Before we begin, allow me to give you a rundown of the kinds of activities we will be 
doing today. A small capsule will be placed on your face for us to get a baseline of blood 
flow. acetylcholine will be placed into the capsule. The acetylcholine will be introduced 
into the skin using a weak electric current. Acetylcholine is a harmless substance that 
exists naturally in the body.  During this time, I would like you to fill in some mood 
questionnaires.  You will also be asked to sing and deliver a speech. After each episode of 
singing and speech, we will listen to the audio taped version of it. Any questions?  
1) Are you comfortable? I’m going to start by cleaning your skin and placing this capsule 
on your forehead. When the acetylcholine touches your skin, you might experience a 
tingling sensation. This is normal.  Try not to move during the course of this experiment. 
–Prepare equipment.  
 
2) I would like to start by asking you some questions about your skin.  
Rosacea Clinical Score Card  
Primary Features   
Are  you  experiencing  any 
flushing/blushing?   
⁯Absent   ⁯     Mild   ⁯  Moderate   ⁯ Severe  
Observer’s  rating-  Transient 
Flushing/blushing  
⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Nontransient Erythema   ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Observer’s  rating-  Non 
transient 
flushing/blushing 
⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Papules and Pustules  ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Telangiectasia   ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Secondary Features         
Are  you  experiencing  any 
burning  or  stinging 
sensations in your skin?  
⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Plaques?  ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Dry appearance?   ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
Edema?  ⁯ Absent   ⁯     Mild   ⁯   Moderate   ⁯ Severe  
    If present:  ⁯ Acute   ⁯ Chronic     
    If chronic   ⁯ Pitting  ⁯Nopitting     
Ocular Manifestations   ⁯ Absent   ⁯ Mild   ⁯ Moderate   ⁯ Severe  
Global assessment          
Subtype  1: 
Erythematotelangiectati
c  
⁯ Absent   ⁯     Mild   ⁯ Moderate   ⁯ Severe  
Subtype 2: Papulopustular  ⁯ Absent   ⁯     Mild   ⁯ Moderate   ⁯ Severe  
Subtype 3: Phymatous   ⁯ Absent   ⁯     Mild   ⁯ Moderate   ⁯ Severe  
Subtype 4: Ocular  ⁯ Absent   ⁯     Mild   ⁯ Moderate   ⁯ Severe  
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Are there any treatments that you have used for rosacea?  
 
3) Now, while we wait for your skin to climates to the room, I would like you to fill in 
some questionnaires. Some questionnaires will help me understand how you are feeling 
while others help me understand how you feel about being in certain situations. (Estimate 
20 minutes).  
 
4) Thanks for the questionnaires. In the next 25 minutes or so, weak electricity current 
will aid the acetylcholine to be introduced to the skin. You might experience stinging 
sensations when that is happening. I will be right outside this room, if you need me, just 
call out. After each trial, I will also ask you to rate the degree of the pain and stinging 
sensations experienced on your face based on this scale. A score of 1-3 would mean you 
are not experiencing any pain, 4-6 would be little, 7-8 moderate, 9-10 indicates extreme 
pain. The same scale is used for stinging.  
Approximately 30 minutes.  
Embarrassment Study  
 
5) During the next few activities, I will be asking you to rate the degree of your flushing 
experienced  on  your  face  based  on  this  scale.  A  score  of  1-3  means  you  are  not 
experiencing  any  flushing/blushing  at  all,  4-6  would  be  little  flushing,  7-8  moderate 
flushing, 9-10 indicates extreme flushing. I will get you to sing and then we will listen to 
the tape of singing together. After that, I will ask you to give a speech and then we will 
listen to the speech together.  
 
5a) The next task will involve you singing “Old Macdonald had a farm”. Are you familiar 
with  that  song?  On  the  wall  is  a  list  of  animals,  I  would  like  you  to  make  the 
corresponding animal sounds on the list as you sing. You can start once I leave the room 
and say “Start”. When I re-enter the room, which is your signal to stop. After that, we 
will listen to it together.              
Baseline before singing  
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
How  flushed/blushed  do  you 
feel now?  
 
Sing for 3 minutes                                                                                                                     
 
5b) Thanks. Rewind tape. Rating after singing             
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How  flushed/blushed  do  you 
feel now?  
 
(rest for 3 minutes-Experimenter leave room)             
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5c) Now, we are going to listen to your singing. (2minutes) Rating before listening to 
tape 
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
 
 
5d) After tape of singing. Ratings after tape listening.                                                                                                        
 
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
(rest for 3 minutes Experimenter leave room) 
 
6a) For the next part of the study, I would like you to give a speech for a few minutes. The 
topic would be “Should there be death penalties in this world?” You can start once I 
leave the room and say “Start”. When I re-enter the room that is your signal to stop. 
After giving a speech, we will listen to it together.  
Baseline before speech.  
Speech for 3minutes                                                                                                                  
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
 
6b) Thank you. Rewind tape                                                                                              
  Ratings after speech 
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
(rest for 3 minutes-experimenter leave room) Psychological Stress and Vascular Disturbances in Rosacea    
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6c) Now, we are going to listen to your speech. (2minutes). Ratings before listening to 
speech                                            
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
 
 
6d) After tape of speech-Ratings after tape of speech                                                        
  Ratings  
How  embarrassed  do  you  feel 
now?  
 
 
How flushed/blushed do you feel 
now?  
 
 
(rest for 3 minutes) 
 
Conclusion of tasks: Rest for 15-20 minutes 
 
Iontophoresis Task: Ratings for pain and sting 
 
A  Pain Rating  Sting Rating 
2.5     
5     
10     
20     
40     
80     
160     
320     
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Appendix C   Facial Redness Scale 
 
All the photos used in this study were taken from the National Rosacea Society 
Website (www.rosacea.org). The National Rosacea Society of America granted 
“Psychological Stress and Vascular Disturbances in Rosacea” permission to use the 
photos for research purposes (see below).  The photos were rated by seven individuals to 
ensure inter-rater reliability.  
 
 
-----Original Message----- 
From: NRosacea@aol.com [mailto:NRosacea@aol.com] 
Sent: Wed 8/23/2006 11:50 PM 
To: Daphne Su 
Subject: Re: Rosacea Photo 
  
Dear Daphne: 
 
    You have permission to use the photos with your research.  Good luck  
in attracting patients to your project.   
 
Barbara Palombo 
National Rosacea Society Psychological Stress and Vascular Disturbances in Rosacea    
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Ratings for Facial Redness 
Instructions 
Take a look at this rating scale here. Notice how each photo corresponds to the rating. I would like you to rate each photo on a 
scale of 0-10, with 0 showing no redness and 10 showing extreme redness in the facial region.  
 
 
Photographs  Ratings 
 
  Investigator’s 
ratings 
Person 1     Person 2  Person 3  Person 4  Person 5  Person 6  Person 7 
 
1  0  0  0  0  0  0  0  0 
2  6  6  7  6  7  6  6  6 
3  9  9  10  9  9  9  10  9 
4  3  3  3  3  4  3  3  3 
5  1  1  0  1  1  0  1  1 
6  2  2  2  3  2  3  2  2 
7  10  10  10  10  10  10  10  10 
8  3  4  4  5  3  3  3  4 
9  7  7  6  7  7  8  7  7 
10  8  9  8  8  9  9  9  8 
                                       
 
 
The photographs represented in the Facial Redness Scale were chosen due to its consistency in demonstrating the categories of 
facial redness.  
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                                                                                                    269 
 
 
 
 
      Photo 1                                      Photo 2                                Photo 3                             Photo 4                            Photo 5 
                                                                             
 
 
  
 
 
 
 
 
     Photo 6                                    Photo 7                                  Photo 8                               Photo 9                                Photo 10  
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                                                       Facial Redness Scale 
 
 
 
              0               1               2               3               4               5               6               7               8               9            10             
            No redness                         Mild redness                               Moderate redness                  Extreme Redness   
 
                                                
                                                                                         
 
 
 
 
 
 
 
 
 
 
 
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
 
                                                                                                                                                                                                                   271 
 
 
 
 
 
APPENDIX D   Pain Rating Scale 
 
 
 
 
 
 
0               1               2               3               4               5               6               7               8               9            10          
           Not                                    Mildly                                        Moderately                            Extremely 
          painful                             painful                                         painful                                   painful 
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APPENDIX E   Sting Rating Scale 
 
 
 
 
 
 
0               1               2               3               4               5               6               7               8               9            10          
Not                                       Mildly                                   Moderately                            Extremely 
Stinging                              Stinging                              Stinging                                  Stinging 
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APPENDIX F   BLUSHING/FLUSHING 
 
 
 
 
 
 
 
 
 
 
0               1               2               3               4               5               6               7               8               9            10          
               Not                              Mild                                                 Moderate                                 Extreme 
            blushing                         blushing                                           blushing                                   blushingPsychological Stress and Vascular Disturbances in Rosacea    
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Appendix G    Blushing Propensity Scale Questionnaire  
 
Date: _________________________ 
 
Blushing Propensity Scale 
 
Indicate how often you feel yourself blush in each of the following situations using the 
scale below: 
 
  1 = I NEVER feel myself blush in this situation. 
  2 = I RARELY feel myself blush in this situation. 
  3 = I OCCASIONALLY feel myself blush in this situation. 
  4 = I OFTEN feel myself blush in this situation. 
  5 = I ALWAYS feel myself blush in this situation. 
 
 
 ____  1.  When a teacher calls on me in class 
 
 ____  2.  When talking to someone about a personal topic 
 
 ____  3.  When I'm embarrassed 
 
 ____  4.  When I'm introduced to someone I don't know 
 
 ____  5.  When I've been caught doing something improper or shameful 
 
 ____  6.  When I'm the center of attention 
 
 ____  7.  When a group of people sings "Happy Birthday" to me 
 
 ____  8.  When I'm around someone I want to impress 
 
 ____  9.  When talking to a teacher or boss 
 
 ____ 10.  When speaking in front of a group of people 
 
 ____ 11.  When someone looks me right in the eye 
 
 ____ 12.  When someone pays me a compliment 
 
 ____ 13.  When I've looked stupid or incompetent in front of others 
 
 ____ 14.  When I'm talking to a member of the other 
 
©Leary & Meadows (1991) 
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APPENDIX  H     Fear of Negative Evaluation 
 
Date: __________________________ 
 
                 Fear of Negative Evaluations (FNE) 
Please indicate your responses as true or false.  
1.  I rarely worry about seeming foolish to others.           T / F  
2.  I worry about what people will think of me even when I know it doesn‟t make any difference.
                                 T / F   
3.  I become tense and jittery if I know someone is sizing me up.      T / F 
4.  I am unconcerned even if I know people are forming an unfavorable impression of me. 
T / F 
5.  I feel very upset when I commit some social error.        T / F 
6.  The opinions that important people have of me cause me little concern.     T / F 
7.  I am often afraid that I may look ridiculous or make a fool of myself.     T / F 
8.  I react very little when other people disapprove of me.         T / F 
9.  I am frequently afraid of other people noticing my shortcomings.     T / F 
10. The disapproval of others would have little effect on me.       T / F 
11. If someone is evaluating me I tend to expect the worst.       T / F 
12. I rarely worry about what kind of impression I am making on someone.    T / F 
13. I am afraid that others will not approve of me.         T / F 
14. I am afraid that people will find fault with me.         T / F 
15. Other people‟s opinions of me do not bother me.        T / F 
16. I am not necessarily upset if I do not please someone.        T / F 
17. When I am talking to someone, I worry about what they may be thinking about me. T / F 
18. I feel that you can‟t help making social errors sometimes, so why worry about it.     T / F 
19. I am usually worried about what kind of impression I make.      T / F 
20. I worry a lot about what my superiors think of me.        T / F 
21. If I know someone is judging me, it has little effect on me.      T / F 
22. I worry that others will think I am no worthwhile.        T / F 
23. I worry very little about what others may think of me.                   T / F 
24. Sometimes I think I am too concerned with what other people think of me.  T / F 
25. I often worry that I will say or do the wrong things.        T / F 
26. I am often indifferent to the opinions others have of me.      T / F 
27. I am usually confident that others will have a favorable impression of me.  T / F Psychological Stress and Vascular Disturbances in Rosacea    
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28. I often worry that people who are important to me wont think very much of me. T / F 
29. I brood about the opinions my friends have about me.                   T / F 
30. I become tense and jittery if I know I am being judged by my superiors.   T / F 
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APPENDIX I    Depression, Anxiety and Stress Scale 
 
DAS  S  Name:  Date: 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement applied to you over the 
past week.  There are no right or wrong answers.  Do not spend too much time on any statement. 
The rating scale is as follows: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
1  I found myself getting upset by quite trivial things  0      1      2      3 
2  I was aware of dryness of my mouth  0      1      2      3 
3  I couldn't seem to experience any positive feeling at all  0      1      2      3 
4  I  experienced  breathing  difficulty  (eg,  excessively  rapid  breathing, 
breathlessness in the absence of physical exertion) 
0      1      2      3 
5  I just couldn't seem to get going  0      1      2      3 
6  I tended to over-react to situations  0      1      2      3 
7  I had a feeling of shakiness (eg, legs going to give way)  0      1      2      3 
8  I found it difficult to relax  0      1      2      3 
9  I  found  myself  in  situations  that  made  me  so  anxious  I  was  most 
relieved when they ended 
0      1      2      3 
10  I felt that I had nothing to look forward to  0      1      2      3 
11  I found myself getting upset rather easily  0      1      2      3 
12  I felt that I was using a lot of nervous energy  0      1      2      3 
13  I felt sad and depressed  0      1      2      3 
14  I  found  myself  getting  impatient  when  I  was  delayed  in  any  way 
(eg, lifts, traffic lights, being kept waiting) 
0      1      2      3 
15  I had a feeling of faintness  0      1      2      3 
16  I felt that I had lost interest in just about everything  0      1      2      3 
17  I felt I wasn't worth much as a person  0      1      2      3 
18  I felt that I was rather touchy  0      1      2      3 
19  I  perspired  noticeably  (eg,  hands  sweaty)  in  the  absence  of  high 
temperatures or physical exertion 
0      1      2      3 
20  I felt scared without any good reason  0      1      2      3 
21  I felt that life wasn't worthwhile  0      1      2      3 Psychological Stress and Vascular Disturbances in Rosacea    
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Reminder of rating scale: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 
22  I found it hard to wind down  0      1      2      3 
23  I had difficulty in swallowing  0      1      2      3 
24  I couldn't seem to get any enjoyment out of the things I did  0      1      2      3 
25  I  was  aware  of  the  action  of  my  heart  in  the  absence  of  physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 
0      1      2      3 
26  I felt down-hearted and blue  0      1      2      3 
27  I found that I was very irritable  0      1      2      3 
28  I felt I was close to panic  0      1      2      3 
29  I found it hard to calm down after something upset me  0      1      2      3 
30  I  feared  that  I  would  be  "thrown"  by  some  trivial  but 
unfamiliar task 
0      1      2      3 
31  I was unable to become enthusiastic about anything  0      1      2      3 
32  I found it difficult to tolerate interruptions to what I was doing  0      1      2      3 
33  I was in a state of nervous tension  0      1      2      3 
34  I felt I was pretty worthless  0      1      2      3 
35  I  was  intolerant  of  anything  that  kept  me  from  getting  on  with 
what I was doing 
0      1      2      3 
36  I felt terrified  0      1      2      3 
37  I could see nothing in the future to be hopeful about  0      1      2      3 
38  I felt that life was meaningless  0      1      2      3 
39  I found myself getting agitated  0      1      2      3 
40  I  was  worried  about  situations  in  which  I  might  panic  and  make 
a fool of myself 
0      1      2      3 
41  I experienced trembling (eg, in the hands)  0      1      2      3 
42  I found it difficult to work up the initiative to do things  0      1      2      3 
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APPENDIX J  Social Interaction Anxiety Scale  
 
For each question, please circle a number to indicate the degree to which you feel the statement 
is characteristic or true of you. The rating scale is as follows:  
 
  0= Not at all characteristic or true of me 
  1= Slightly characteristic or true of me 
  2= Moderately characteristic or true of me 
  3= Very characteristic or true of me 
  4= Extremely characteristic or true of me 
 
    Not 
at 
all 
Slightly  Moderately  Very  Extremely 
 
1 
 
 I  get  nervous  if  I  have  to 
speak  to  someone  in 
authority (teacher, boss). 
 
 
0 
 
1 
 
2 
 
3 
 
4 
2  I have difficulty making eye 
contact with others. 
 
0  1  2  3  4 
3  I become tense if I have to 
talk  about  myself  or  my 
feelings. 
 
0  1  2  3  4 
4  I  find  it  difficult  mixing 
comfortably with the people 
I work with. 
 
0  1  2  3  4 
5  I find it easy to make friends 
of my own age. 
 
0  1  2  3  4 
6  I  tense  up  if  I  meet  an 
acquaintance in the street.  
 
0  1  2  3  4 
7  When mixing socially, I am 
uncomfortable. 
 
0  1  2  3  4 
8  I  feel  tense  if  I  am  alone 
with just one person. 
 
0  1  2  3  4 
9  I am at ease meeting people 
at parties, etc.  
 
0  1  2  3  4 
10  I have difficulty talking with 
other people. 
0  1  2  3  4 
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Not 
at 
all 
Slightly  Moderately  Very  Extremely 
 
11 
 
I  find  it  easy  to  think  of 
things to talk about. 
 
 
0 
 
1 
 
2 
 
3 
 
4 
12  I  worry  about  expressing 
myself  in  case  I  appear 
awkward. 
 
0  1  2  3  4 
13  I find it difficult to disagree 
with another‟s point of view.  
 
0  1  2  3  4 
14  I  have  difficulty  talking  to 
attractive  persons  of  the 
opposite sex. 
 
0  1  2  3  4 
15  I find myself worrying that I 
wont  know  what  to  say  in 
social situations. 
 
0  1  2  3  4 
16  I  am  nervous  with  mixing 
with  people  I  don‟t  know 
well. 
 
0  1  2  3  4 
17  I  feel  I‟ll  say  something 
embarrassing when talking. 
 
0  1  2  3  4 
18  When  mixing  in  a  group  I 
find myself worrying I will 
be ignored.  
 
0  1  2  3  4 
19  I  am  tense  mixing  in  a 
group. 
 
0  1  2  3  4 
20  I am unsure whether to greet 
someone  I  know  only 
slightly.  
 
0  1  2  3  4 
 
©Matthew & Clarke (1989) 
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Appendix K    Social Phobia Scale 
 
For each question, please circle a number to indicate the degree to which you feel the 
statement is characteristic or true of you. The rating scale is as follows:  
 
  0= Not at all characteristic or true of me 
  1= Slightly characteristic or true of me 
  2= Moderately characteristic or true of me 
  3= Very characteristic or true of me 
  4= Extremely characteristic or true of me 
 
    Not 
at 
all 
Slightly  Moderately  Very  Extremely 
 
1 
 
 I become nervous if I have to 
write in front of other people. 
 
 
0 
 
1 
 
2 
 
3 
 
4 
2  I  become  self-conscious 
when using public toilets.  
 
0  1  2  3  4 
3  I can suddenly become aware 
of  my  own  voice  and  of 
others listening to me.  
0  1  2  3  4 
4  I get nervous that people are 
staring at me as I walk down 
the street. 
0  1  2  3  4 
5  I fear I may blush when I am 
with others. 
 
0  1  2  3  4 
6  I feel self-conscious if I have 
to enter a room where others 
are already seated. 
0  1  2  3  4 
7  I  worry  about  shaking  or 
trembling when I‟m watched 
by other people. 
0  1  2  3  4 
8  I would get tense if I had to 
sit facing people on a bus or a 
train. 
0  1  2  3  4 
9  I  get  panicky  that  others 
might  see  me  faint,  or  get 
sick or ill. 
 
 
0  1  2  3  4 
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    Not 
at 
all 
Slightly  Moderately  Very  Extremely 
 
10 
 
I  would  find  it  difficult  to 
drink something if in a group 
of people. 
 
 
0 
 
1 
 
2 
 
3 
 
4 
 
11 
It would  make  me  feel self-
conscious to eat in front of a 
stranger at a restaurant. 
 
 
0 
 
1 
 
2 
 
3 
 
4 
12  I  am  worried  people  will 
think my behaviour is odd. 
 
0  1  2  3  4 
13  I would get tense if I had to 
carry a tray across a crowded 
cafeteria.  
 
0  1  2  3  4 
14  I  worry  I‟ll  lose  control  of 
myself  in  front  of  other 
people. 
 
0  1  2  3  4 
15  I worry I might do something 
to  attract  the  attention  of 
other people. 
 
0  1  2  3  4 
16  When  in  an  elevator,  I  am 
tense if people look at me. 
 
0  1  2  3  4 
17  I  can  feel  conspicuous 
standing in a line. 
 
0  1  2  3  4 
18  I can get tense when speaking 
in front of other people. 
 
0  1  2  3  4 
19  I  worry  my  head  will  shake 
or nod in front of others. 
 
0  1  2  3  4 
20  I feel awkward and tense if I 
know  people  are  watching 
me.  
0  1  2  3  4 
 
 
©Matthew & Clarke (1989) 
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Appendix L  List of animal sounds for Singing 
 
 
Cat- Meow Meow 
Dog- Woof Woof 
Duck- Quack Quack 
Pig- Oink Oink 
Cow- Moo Moo 
Chicken- Cluck Cluck 
Snake- Sss Sss 
Sheep- Baaa Baa 
Turkey- Gobble Gobble 
Donkey- Hee Haw Hee Haw 
Horse- Neigh Neigh 
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[Murdoch Letterhead] 
 
 Psychological Stress and Rosacea: Diary Phase      
 Dear Participant  
 
I  am  a  Doctor  of  Psychology  student  at  Murdoch  University  investigating  the 
relationship between stress and rosacea under the supervision of Dr. Peter Drummond. I 
am particularly interested in the impact of physical and emotional stress on blushing, 
triggers of rosacea and whether psychological treatment will assist in managing the 
symptoms of rosacea. You can help by participating in this diary phase of the study.   
 
In  the  “Diary  Phase”  we  will  ask  you  to  fill  out  a  short  diary  every  day  for 
approximately 8-16 weeks. It is anticipated that the diary will take less than 3 minutes 
to complete each day. The purpose of this phase is to help us understand the triggers of 
rosacea symptoms. You will also be asked out fill in some questionnaires. 
You can decide to withdraw your consent at any time. All information gathered during 
this research will be treated confidentially. No names or other information that might 
identify you will be use in any publication arising from this study. Feedback on this 
study will be provided if you request this. If you have any queries, my supervisor and I 
are happy to discuss with you any concerns you may have about this study. Please feel 
free to contact either myself, Daphne Su on (08) 9360 6734 or my supervisor, Dr. Peter 
Drummond on (08) 9360 2415.  Alternatively, you can contact Murdoch‟s University 
Human Research Ethics Committee on 9360 6677 if you have any concerns about how 
this study is being run.  If you would like to participate, please sign the consent form 
below.  
***********************************************************  
I _____________________________, have read the information above. Any questions 
I have asked have been answered to my satisfaction. I agree to take part in this activity, 
however, I know that I any change my mind and stop at any time. I understand that all 
information  provided  is  treated  as  confidential  and  will  not  be  released  by  the 
investigator unless required to do so by law. I agree that research data gathered for this 
study may be published provided my name or other information which may identify me 
is not used.  
 
Participant:                                                                           Date:  
 
Chef Investigator: Dr. Peter Drummond                              Date:      
                     
Student Investigator: Daphne Su                                          Date:  
Appendix N       Profile Form 
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Age:  _____                                                                               Gender: M / F  
 
Location (i.e., City and town you are in):  ________ 
 
Family history of rosacea: No / Yes. If yes, state relationship/s: _______________ 
 
Age when rosacea first appeared: _________ 
 
Any specific triggers to first episode (please circle or list):  
 
   
Past  treatments  for  rosacea  (e.g.  medication,  laser  treatment,  IPL).  Please  list  and 
indicate  if  there  are  any  positive  or  negative  effects.   
________________________________________________________________________
________________________________________________________________________
__________________________________________________________________ 
 
Any  medications  that  you  may  be  taking  currently  for  rosacea  or  any  other 
conditions. Please list the name and dosage of medication. If possible, indicate what the 
medication is for:  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________ 
 
Please mail this page back together with the completed trial week of your diary.  
Thank you 
 
  Appendix O           Rosacea Diary Booklet  
 
  Food     Activities  (e.g. 
exercise) 
  Facial Products (e.g. 
cleanser, sunblock) 
  Hot  beverages  (e.g. 
coffee/tea) 
  Emotional Stress    No  trigger.  It 
appeared suddenly. 
  Alcohol     Artificial Heating     Others: _________ 
________________ 
            
________________ 
            
________________ 
            
________________ Psychological Stress and Vascular Disturbances in Rosacea    
  
                                                                                                                                               286 
 
 
 
 
 
PSYCHOLOGICAL STRESS AND ROSACEA 
 
 
 
 
 
 
 
 
 
 
 
ROSACEA DIARY BOOKLET II 
Revised 
 
 
 
 
 
 
 
 
 
 
 
Prepared by Daphne Su 
Supervisor: Dr. Peter Drummond 
 
 
 
 
 
 
 
 
 
Dear  
 Psychological Stress and Vascular Disturbances in Rosacea    
  
                                                                                                                                               287 
 
Trigger factors for rosacea vary from one individual to another.  We hope to assist you to 
understand these factors by filling out this diary. You are invited to rate the degree of 
your flushing, mood level and other factors on a daily basis for a period of 10-16 weeks.  
 
 This diary is unique as it is completed not only on days when   
 flushing occurs but also when you experience no flushing. By doing so, we will be able 
to better understand what helps. By completing it daily, a more in-depth awareness of 
symptoms and triggers can be understood.  
 
The diary has been designed to ensure that it takes no more than 3-5    
minutes each day for you to complete. It is important that you answer every section each 
day so that we do not miss any important information.  
 
It is also recommended that you place this booklet in a place where you can access it 
easily on a daily basis (e.g. bedside). It may also be helpful to read the information page 
before attempting the diary.  
 
If  you  have  any  questions,  please  contact  Daphne  on  (08)  9360  6734  or 
d.su@murdoch.edu.au.  
 
 
Kind regards 
 
 
Daphne Su  
Dpsych Candidate (Clinical) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INFORMATION/SUGGESTIONS 
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Questions 1-3 aim to understand how many flare up‟s you experience each day. It also 
aims to understand how long each episode lasts. You could record this in seconds, 
minutes or hours.  
 
Questions  4-6  are  designed  to  better  understand  the  intensity  of  papules/pustules, 
facial redness and stinging and burning sensations. Q 4 aims to understand how RED 
your skin looks like on average over the day. Please refer to the attached example in 
the middle of the booklet and match your redness to the scale provided.   
 
This section also requires you to rate the sensations “Burning and/or stinging” that you 
may experience when the rosacea flares up. 
 
Questions 7-10 are for you to document what happened when the rosacea was at its 
worst during the day. It requires you to rate your WORST FLARE UP EPISODE on 
that day based on the scales used in Q 3 and Q4. In addition, how long did the episode 
last? You could record this in seconds, minutes, or hours.  
 
Questions 11-13 are for you to list your stress, anxiety and mood levels. Rate each 
question accordingly on a scale of 0 (no stress, anxiety, extremely low mood) to 10 
(extremely stressful, extremely anxious, very happy).  
 
Please  attempt  to  fill  out  the  diary  every  day.  This  will  help  us  achieve  a  better 
understanding of the triggers of rosacea.  
 
 
When you reach the end of this diary, please send it back to Daphne using the pre-paid 
envelope provided.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
List of Common Triggers  
 Psychological Stress and Vascular Disturbances in Rosacea    
  
                                                                                                                                               289 
 
Food 
Yogurt  
Sour cream 
Cheese (except cottage cheese)  
Chocolate  
Vanilla  
Soy sauce  
Yeast extract (bread is ok)  
Vinegar  
Citrus fruits 
Spicy and thermally hot foods  
 
Weather 
Windy 
Dry humidity  
Sunny 
Hot  
 
Emotional Stress 
High levels of anxiety 
High levels of stress 
Depression 
 
 Facial products containing alcohol  
 
Physical exertion  
Aerobic exercise  
 
Artificial heating (i.e. heaters)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Day 1                                                                                Date: _____________ 
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 2) NUMBER OF FLARE-UP EPISODES TODAY: _________ 
 
 3) AVERAGE DURATION OF EPISODES OVERALL: _______________ 
 
 4) Please rate your average facial redness TODAY by circling the appropriate number on the scale 
below (see example on the middle page of this diary):  
______________________________________________________________________ 
0           1           2            3            4            5            6           7            8            9           10 
No redness                         Mild                          Moderate                                  Extreme   
                       
 
 5)  Please  rate  the  average  intensity  of  stinging/burning  experienced  TODAY  by  circling  the 
appropriate number on the scale below:  
______________________________________________________________________ 
0           1           2            3            4            5            6           7            8            9           10 
No sensations                      Mild                             Moderate                            Extreme 
                            Warm                        Stinging                          Hot/burning/stinging  
 
 6) Please rate the intensity of papules and pustules experienced TODAY by circling the appropriate 
number on the scale below:   
______________________________________________________________________ 
0           1           2            3            4            5            6           7            8            9           10      
   No papules/pustules                Mild                              Moderate                         Extreme  
 
 
7) Please rate your worst episode of facial redness experienced TODAY by circling the appropriate 
number on the scale below:  
______________________________________________________________________ 
0           1           2            3            4            5            6           7            8            9           10 
   No redness                         Mild                          Moderate                                  Extreme   
 
 
 8) Please rate the intensity of worst stinging/burning episode experienced TODAY by circling the 
appropriate number on the scale below: 
______________________________________________________________________ 
0           1           2            3            4            5            6           7            8            9           10 
No sensations                      Mild                             Moderate                            Extreme 
                 Warm                        Stinging                               Hot/burning/stinging  
 
 
9) DURATION OF WORST FLARE UP EPISODE TODAY (in seconds/minutes/hrs): _________ 
 
 
 
 
 
 
 
 
 
 
 
 
     10) TRIGGERS FOR WORST FLARE UP experienced TODAY (please circle or list):  
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Food   Activities 
(e.g. 
exercise)  
Artificial 
heating 
 
Facial 
products  (e.g. 
cleanser, 
sunblock, 
etc.) 
 
Alcohol  
 
Air-
conditioning  
 
Low humidity 
 
High 
humidity  
Others:  
_____________ 
_____________ 
_____________ 
_____________ 
_____________ 
_____________ 
Sunshine  
 
Hot  or 
spicy 
foods 
(e.g. 
curries, 
casseroles
, soup) 
Hot 
beverages 
(e.g. 
tea/coffee, 
etc.) 
Emotional 
stress    (if 
chosen, 
rate  stress 
from    0-
10  during 
worse 
episode):_
___ 
Swimming 
pool  (e.g. 
chlorine) 
 
Room 
temperatu
re (i.e. hot 
or cold?)  
   
     11) Please rate the average level of stress you experienced TODAY by circling   
     the appropriate number  on the  scale below:  
   ______________________________________________________________________ 
    0           1           2            3            4            5            6           7            8            9           10 
   No stress                             Mild                                    Moderate                       Extreme                              
 
 
    12) Please rate your average anxiety level TODAY by circling the appropriate number on the scale below:       
     ______________________________________________________________________ 
    0           1           2            3            4            5            6           7            8            9          10 
    Not anxious                 Mild                                        Moderate                             Extreme      
 
                       
     13) Please rate your average mood TODAY by circling the appropriate number   
    on the scale below :  
     ______________________________________________________________________ 
     0           1           2            3            4            5            6           7            8            9           10 
     Extremely sad               sad                 indifferent              happy            extremely happy       
       
 
Thank You  
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Appendix P   Consent Form for Intervention Study  
[Murdoch Letterhead] 
 
Project Title Psychological Stress and Rosacea: Intervention Phase      
I am a Doctor of Psychology student at Murdoch University investigating the relationship 
between  stress  and  rosacea  under  the  supervision  of  Dr.  Peter  Drummond.  I  am 
particularly interested in the impact of physical and emotional stress on blushing and 
whether psychological treatment will assist in managing the symptoms of rosacea. You 
can help by participating in the treatment phase of the study.   
 
If you decide to participate, you will be required to fill out a short daily diary. This diary 
should take you no more than 2 minutes to complete everyday. The diary is to assist us in 
identifying  what  triggers  or  aggravates  rosacea,  and  whether  this  is  influenced  by 
psychological treatment. The first three months is dedicated to diary entry to help us to 
identify  what  triggers  or  aggravates  rosacea.  Following  that,  you  will  be  required  to 
attend an hour treatment session once a week for 12 weeks. Information on how to cope 
with rosacea symptoms, relaxation techniques and lifestyle changes will be discussed. 
The  program  will  be  tailored  to  suit  individual  needs.  Following  the  treatment, 
participants will be asked to keep a daily diary for three months and complete some mood 
questionnaires to assist us to understand whether psychological treatment is beneficial for 
rosacea sufferers.  
Participants can decide to withdraw their consent at any time. All information gathered 
during this research will be treated confidentially. No names or other information that 
might identify you will be use in any publication arising from this study. Feedback on 
this  study will  be provided  from requested participants. If  you  have any queries,  my 
supervisor and I are happy to discuss with you any concerns you may have about this 
study.  Please  feel  free  to  contact  either  myself,  Daphne  Su  on  0413  294  769 or  my 
supervisor, Dr. Peter Drummond on 9360 2415.  If you have any concerns or complaints 
about the research project and wish to talk to an independent person, you may contact the 
Murdoch‟s University Human Research Ethics Committee on 9360 6677.If you would 
like  to  participate,  please  sign  the  consent  form  below. 
***********************************************************  
I _____________________________, have read the information above. Any questions I 
have asked have been answered to my satisfaction. I agree to take part in this activity, 
however, I know that I any change my mind and stop at any time. I understand that all 
information provided is treated as confidential and will not be released by the investigator 
unless required to do so by law. I agree that research data gathered for this study may be 
published provided my name or other information which may identify me is not used. 
Participant:                                                                           Date: 
Chef Investigator: Dr. Peter Drummond                              Date:                                  
Student Investigator: Daphne Su                                          Date:  
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MURDOCH UNIVERSITY 
PSYCHOLOGICAL STRESS AND ROSACEA 
INTERVIEW FORM 
 
 
NAME:                                    AGE:                                   MARITAL STATUS:  
 
 
SUPPORT NETWORK  
 
 
EMPLOYMENT/WORK  
 
 
TYPE OF ROSACEA DIAGNOSIS  
 
 
BRIEF FAMILY HISTORY  
 
 
 
ANY OTHER MEDICAL CONDITIONS  
 
 
 
PRECIPITATING FACTORS OF ROSACEA  
 
 
 
PERPUATUATING FACTORS OF ROSACEA  
 
 
 
CORE BELIEFS  
 
 
 
STRESS MANAGEMENT- how do you cope currently?  
 
 
MAJOR AREAS OF STRESS  
 
 
 
RELAXATION SCRIPT- Positive association with warmth? (e.g. beach)  
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GOALS OF THERAPY  
 
 
 
 
 
DEPRESSION SCREENING  
APPEITITE  
 
 
SLEEP PATTERNS  
 
 
 
MOOD LEVEL 
 
 
 
SOCIAL ACTIVITIES 
 
 
 
PLEASURABLE ACTIVITIES  
 
 
 
ANXIETY SYMPTOMS 
 
RUMINATION 
 
 
 
PANIC ATTACKS  
 
 
 
STRATGIES USED TO COPE  
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PSYCHOLOGICAL STRESS AND ROSACEA 
 
 
 
 
 
 
 
 
A STRESS MANAGEMENT APPROACH 
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MURDOCH UNIVERSITY 
PSYCHOLOGICAL STRESS AND ROSACEA 
PROGRAM OUTLINE 
 
 
 
1.  Introduction  
 
 
2.  Stress and Skin + preparation for relaxation session   
 
 
3.  Relaxation Session  
 
 
4.  Review of Relaxation Session 
a.  CBT Skills session I 
 
 
5.  CBT Skills II  
 
 
 
6.  CBT Skills III  
 
 
 
7.  CBT Skills IV  
 
 
 
8.  CBT Skills V  
 
 
 
9.  CBT Skills VI  
 
3 months time- Follow up.  
 
 
 
 
*Sessions are subject to change due to individualization of program.  
 
 
 Psychological Stress and Vascular Disturbances in Rosacea    
  
                                                                                                                                               297 
 
MURDOCH UNIVERSITY 
SCHOOL OF PSYCHOLOGY 
PSYCHOLOGICAL STRESS AND ROSACEA 
A STRESS MANAGEMENT APPROACH 
STRESS AND THE SKIN 
STRESS  
 
Stress is unavoidable in everyday life. Stress can be described as any change that you 
must adapt to. Generally we experience stress from 3 sources: Environmental, Social, 
and through our thoughts.  
 
Stress can be defined as the process where environmental demands exceed perceived 
ability to cope.  
Stress =   Environmental demands 
                Perceived ability to cope 
     
What are some of your sources of stress?  
______________________________________________________________________
____________________________________________________________________ 
 
PHYSIOLOGICAL IMPACT OF STRESS 
 
When we are stressed, our body‟s “Flight and fight system” responds. The flight or 
fight response system is like an automatic alarm system in our body that alerts us if we 
are in danger. Adrenaline and other biochemicals are produced to prepare us to deal 
with threat and danger.  
 
Stress/problem identified 
 
 
 
Cerebral cortex of brain gets activated 
 
 
Hypothalamus- the main switch for stress is alerted 
 
 
Sympathetic Nervous System activated 
 
 
Adrenal glands secrete adrenaline 
 
 
Bodily reactions such as increase in heart and breathing rate, muscle tension, dilation 
of pupils , etc., occurs. 
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Chronic Stress  
 
In appropriate situations, such as running away from danger, the reaction to acute stress 
is useful. However, during periods of chronic stress, our bodies start to secrete cortisol 
for  long  periods  of  time.  This  process  affects  digestion,  tissue  repair  and  most 
importantly immune and inflammatory systems.  
 
 
Stress and Skin 
The skin is the largest organ of the human body. Its main function is to separate the 
external environment from internal parts of the body. However, the skin does not just 
act as a barrier but is a complex organ, receiving communication through the endocrine, 
immune and central nervous systems to maintain internal homeostasis.  
 
A prolong increase of cortisol in the body results in an increase of pro-inflammatory 
hormone  or  cytokines.  Over  time,  this  affects  the  immune  system‟s  sensitivity  to 
cortisol, thus leading to excessive inflammation.  
 
During inflammation, the production of mast cells and histamine dilates blood vessels 
and  increase  blood  vessel  permeability.  This  leads  to  warmth  and  redness  in  the 
inflamed location.  
 
It is worth noting that depression and anxiety are also linked to the increase production 
of cytokines, hence indirectly impacting on our immune system.   
 
Stress management 
 
Fortunately, stress management can assist in turning the stress response off. Once your 
brain recognizes that the situation is no longer a threat, your body responds by returning 
to its natural resting state.    
 
Studies have shown that stress management assists in the management of skin disorders 
(Ehlers et al., 1995; Locke et al., 1994; Madhulika, Gupta, & Gupta, 1996; Zachariae, 
Oster, Bjerring, & Kragballe, 1996). In particular, relaxation training appears to have a 
positive impact on reducing symptoms such as itching, scratching and pain.  
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Rapid Induction Script 
(Baber, 1977) 
 
Let‟s see if you could feel more comfortable and relaxed than you are now….  
 
You may feel a bit more relaxed, in a moment, but I doubt you‟ll notice any other 
changes. I‟d like you to notice, though, if you‟re surprised by anything else you might 
notice. The really best way to begin feeling more comfortable is to just begin by lying 
as  comfortably  as  you  can  right  now…  go  ahead-  adjust  yourself  to  the  most 
comfortable position you like…that‟s fine. Now I‟d like you to notice how much more 
comfortable you can feel by taking one very big, satisfying big breathe. Go ahead… 
big, deep, satisfying breath… That‟s fine. You may already notice how good that feels. 
I‟d like you to take four more very deep, very comfortable breathe. and, as you exhale, 
notice,…just notice how comfortable your shoulders can become… and just notice how 
comfortable your eyes can feel when they are close…and when they close, just let them 
stay closed… that‟s right, just notice that… and notice, too, how when you exhale, you 
can just feel that relaxation beginning to sink in… Good, that‟s fine. Now, as you 
continue breathing, comfortably, deeply and rhythmically, all I‟d like you to do is to 
picture in your mind… a staircase, any kind you like…with 20 steps, and you at the top. 
You don‟t need to see all 20 steps at once, you can see any or all of the staircase, any 
way you like…that‟s fine…just notice yourself at the top of the staircase, and the step 
you‟re on, and any others you like…however you see it, it is fine… Now, in a moment, 
but not yet, I‟m going to begin to count, out loud, from one to twenty, and... as you may 
already have guessed…as I count each number I‟d like you to take a step down that 
staircase…see yourself stepping down, feel yourself stepping down, one step for each 
number  I  count…and  all  you  need  to  do  is  to notice,  just  notice,  how  much  more Psychological Stress and Vascular Disturbances in Rosacea    
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comfortable and relaxed you can feel at each step, as you go down then staircase…one 
step  for  each  number  that  I  count…the  larger  the  number,  the  farther  down  the 
staircase…the farther down the staircase, the more comfortable you can feel…one step 
for each number…all right, you can begin to get ready… Now, I‟m going to begin… 
ONE…one  step  down  the  staircase….TWO…two  steps  down  the  staircase…that‟s 
fine…THREE… and maybe you already notice how much more relaxed you can eel… 
I wonder if there are places in your body that feel more relaxed than others… perhaps 
your shoulders feel more relaxed than your arms…it really doesn‟t‟ matter… all that 
matters  is  that  you  feel  comfortable…that‟s  all…  FOUR…four  steps  down  the 
staircase, perhaps feeling already places in your body beginning to relax… I wonder if 
the deep relaxing, restful heaviness in your forehead is already beginning to spread and 
flow…down,  across  your  eyes,  down  across  your  face,  around  your  mouth  and 
jaw…down through your neck. Deep, restful, heavy… FIVE…a quarter of the way 
down and already beginning, perhaps to really really enjoy your relaxation and comfort. 
SIX steps down the staircase….perhaps beginning to notice that the sounds which were 
distracting become less so.. that all the sounds you can hear become a part of your 
experience of comfort and relaxation…anything you can notice becomes a part of your 
experience of comfort and relaxation…Every now and then, the sensations you feel on 
your body may remind you of the ________________________________ 
SEVEN…that‟s fine…perhaps noticing the heavy, restful, comfortably relaxing feeling 
spreading down into your shoulders, into your arms…I wonder if you notice one arm 
feeling heavier than the other… Perhaps they both feel equally, comfortable heavy…It 
really  doesn‟t  matter…just  letting  yourself  become  more  and  more  aware  of  that 
comfortable heaviness. or maybe you‟re beginning to feel light. It really doesn‟t matter. Psychological Stress and Vascular Disturbances in Rosacea    
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EIGHT… eight steps down the staircase…perhaps noticing that, even as you relax, 
your  heart  seems  to  beat  much  faster  and  harder  than  you  might  expect…perhaps 
you‟re  wondering  about  the  other  bodily  sensations  you  might  be  feeling  right 
now…The muscles of your body may be loosening up…Just let go and allow yourself 
to feel very deeply relaxed. Maybe you‟re not sure about what might be happening but 
just notice how, as you become used to this pleasant feeling of relaxation and comfort, 
you‟re  beginning  to  feel  less  concerned  as  your  whole  body  seems  to  develop  a 
numbness to all unpleasant sensations….Perhaps you may still continue to experience 
normal  sensation,  but  your  experience  will  seem  surprisingly  more  pleasant, 
surprisingly  more  comfortable  and  surprising  more  restful  than  you  might  expect. 
NINE… breathing comfortably, slowly, and deeply… restfully, noticing that heaviness 
really beginning to sink in, as you continue to notice the pleasant, restful, comfortable 
relaxation  just  spread  through  your  body…  TEN…  ten  steps  down  the 
staircase…halfway to the bottom of the staircase, your curiosity may be aroused and 
yet,  you  know  that  nothing  really  matters  except  that  pleasant  restful  feeling.  Just 
continuing  to  notice  the  growing,  spreading,  comfortable  relaxation… 
ELEVEN…noticing  maybe  that  as  you  feel  increasingly  heavy,  more  and  more 
comfortable, there‟s nothing to bother you… nothing to disturb you as you become 
deeper and deeper relaxed. TWELVE… twelve steps down the staircase… I wonder if 
you  notice  how  easily  you  can  hear  the  sound  of  my  voice…  how  easily  you  can 
understand the words I say...Let yourself be more aware of the wave of comfort you 
maybe  experiencing,  as  you  continue  enjoying  the  restfulness  of  not  having  to  do 
anything in particular right now… THIRTEEN…perhaps you are now feeling more 
and more the real enjoyment of this relaxation and comfort… FOURTEEN…notice Psychological Stress and Vascular Disturbances in Rosacea    
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the  sinking,  restful  pleasantness  as  you  body  seems  to  just  sink  down,  deeper  and 
deeper into the bed… so securely, so restfully, with nothing to bother you nothing to 
disturb  you.,.  just  as  though  the  bed  supports  you  so  comfortable  and 
warmly….FIFTEEN…  three-quarters  of  the  way  down  the  staircase…deeper  and 
deeper  relaxed,  absolutely  nothing  at  all  for  you  to  do...but  just  to  enjoy 
yourself...SIXTEEN...wondering perhaps what you might experience at the bottom of 
the staircase…and  yet knowing  how  much  more ready  you already  feel to become 
deeper and deeper relaxed…more and more comfortable, with nothing to bother you, 
nothing to disturb you. SEVENTEEN steps down the staircase…closer and closer to 
the bottom. Perhaps feeling your heart beating harder and harder. Your whole body 
may feel separate from all unpleasant experiences- as if you could just lift right out of 
your body… so far away, floating freely… like a cloud in a beautiful blue sky. Nothing 
really  matters except  your enjoyment of  your experience of comfortable relaxation, 
with nothing to bother you, nothing to disturb you…  Throughout the day, you can be 
reminded of how just comfortably relaxed you can feel. Almost as if, when you start 
experiencing any unpleasant sensations, you can allow the relaxation to begin spreading 
around your body. You may be surprised to notice that the sensations may not bother or 
disturb you at all.. EIGHTEEN…almost to the bottom, with nothing to bother you, 
nothing  to  disturb  you,  as  you  continue  to  grow  deeper  and  deeper 
relaxed…heavy…comfortable…restful…relaxed….nothing  really  to  do,  no  one  to 
please, no one to satisfy, just to notice how very comfortable and heavy you can feel, 
and  continue  to  feel  as  you  continue  to  breathe,  slowly  and 
comfortably…restfully…NINETEEN…nineteen steps down the staircase…almost to 
the bottom of the staircase…with nothing to bother you, nothing to disturb you as you Psychological Stress and Vascular Disturbances in Rosacea    
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continue  to  feel  more  and  more  comfortable,  more  and  more  relaxed…and 
now…TWENTY…bottom of the staircase…deeply, deeply relaxed…deeper with every 
breath you take… I wonder if you‟ll be surprised, to notice that the experience you‟re 
going through at this moment, with your eyes closed, and the words you hear me say 
now, are things which you remember later. I wonder if you‟ll decide to let the memory 
of these things rest quietly in the back of your mind…or if you‟ll remember gradually a 
bit at a time. I also wonder if you‟ll notice that you‟ll feel surprised that all sensations 
you will experience today are much more pleasant and comfortable that you might have 
expected. Whatever you do, however you choose to remember, that‟s fine… absolutely 
natural…doesn‟t  matter  at  all…whether  you  remember  tomorrow,  or  the  next  day, 
whether you remember all at once, or gradually, completely or only partially, whether 
you let the memory rest quietly and comfortable in the back of your mind...it really 
doesn‟t matter at all… I also wonder if you‟ll notice that you‟ll feel surprised that any 
sensations you experience today are much more pleasant and comfortable than you 
might have  expected… You  may  feel  more comfortable than  you  feel even  now… 
comfortable, relaxed…nothing to bother you. Nothing to disturb you…I wonder if you 
will  later  be  reminded  of  this  comfort  and  relaxation  or  perhaps  this  comfort  and 
relaxation will come flooding back, quickly and automatically. I don’t know how it will 
seem...I  only  know,  as  perhaps  you  also  know…that  your  experience  will  seem 
surprisingly more pleasant, surprisingly more comfortable, surprisingly  more restful 
than you might expect…with nothing to bother you, nothing to disturb you…whatever 
you‟re  able  to  notice…everything  can  become  more  and  more  a  part  of  being 
absolutely  comfortable...Nothing  really  matters  but  your  experience  of  comfort  and 
relaxation…absolutely deep comfort and relaxation…with nothing to bother you and Psychological Stress and Vascular Disturbances in Rosacea    
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nothing  to  disturb  you...that‟s  fine…  And  now,  as  you  continue  to  enjoy  your 
comfortable relaxation, I‟d like you to notice how very nice it feels to be this way…to 
really enjoy your own experience, to really enjoy the feelings your entire body can give 
you…so that in a moment, but not yet, not until you‟re ready...but in a moment, I‟m 
going to count from 20 to one…during which. I‟d like you to feel yourself going back 
up the steps… one step for each number…there‟s no need to rush, you‟ll have all the 
time you need…after all, time is relative…feel yourself slowly and comfortably going 
back up the steps, one step for each number I count, more alert as you go back up the 
steps, one step for each number I count…when I reach three, your eyes will be almost 
ready  to  open…when  I  reach  two,  you  can  enjoy  how  easily  and  fully  they 
open…surprised  but  feeling  very  well…perhaps  ready  to  be  surprised…  no  hurry, 
you‟ll have all the time you need…as you begin now to go back up these restful steps.. 
TWENTY,  NINETEEN,  EIGHTEEN,  that‟s  right,  feel  yourself  going  up  the 
steps...SEVENTEEN…SIXTEEN…FIFTEEN…a quarter of the way back up, more 
and  more  alert…no  rush,  plenty  of  time…feel  yourself  becoming  more  and  more 
alert…FOURTEEN…THIRTEEN…TWELVE..ELEVEN…TEN…halfway  back 
up  the  stairs…more  and  more  alert…comfortable  but  more  and  more 
alert…EIGHT…SEVEN…SIX…FIVE…FOUR…THREE...that‟s  right…TWO.. 
.and  ONE…that‟s  fine...  Just  let  your  eyes  be  wide  open,  awake,  alert  and 
refreshed...that‟s fine... How do you feel? Relaxed?  
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DIAPHRAGMATIC BREATHING 
 
1)  Find a comfortable position or place to lie or sit in. 
 
2)  Place your right hand on your diaphragm so that your little finger is positioned 
on your navel.   
 
3)  Place your left hand on your chest.  
 
4)  Take a deep breath through your nose. As you inhale, imagine breathing into a 
balloon situated in your lower abdomen. Count 1…2….3… You should be able 
to feel your right fingertips gently separating.  
 
5)  Connect the breath so there are no pauses between the inhale and exhale. As you 
exhale, count 1…2…3…  
 
6)  If you feel your chest rising, continue to focus and practise breathing into your 
diaphragm. It may take a few tries before slow diaphragmatic breathing begins.  
 
7)  It is important to practise this technique everyday. Aim to practise it for 10 
minutes daily.  
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Common Signs of Stress 
 
 
 
 
PHYSICAL 
 
Headaches 
Fatigue 
Gastrointestinal problems 
Inability to focus/Lack of concentration 
Sexual problems 
Sleep disturbances 
Hypertension (high blood pressure) 
Sweating palms/Shaking hands 
Anxiety 
Heart problems (tachycardia, palpitations),  
Skin problems 
BEHAVIOURAL 
Irritability 
Disruptive eating patterns (over eat or under eat) 
Harsh treatment of others 
Increased smoking or alcohol consumption 
Isolation 
Compulsive shopping 
Difficulty in communication  
Missing deadlines  
Avoiding work/ Procrastinating 
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  Don‟t be too hard on yourself!  
  Put a sign on your door that reads “Gone fishing” and mean it. 
  Shoot for the stars, not the sun. 
  Take a warm bubble bath. 
  Set attainable goals. 
  Schedule play-time daily. 
  Avoid clothes that make you feel comfortable. 
  Practise deep breathing!  
  Set appointments in advance. 
  Write things down. 
  Anticipate your needs. 
  Don‟t put off until tomorrow what you can easily do today.  
  Say “No” more often. 
  Play a board game. 
  Get a massage.  
  Tickle your spouse or kids. 
  Share a joke. 
  Pet a friendly dog/cat. 
  Plant a tree. 
  Break large tasks into smaller, manageable parts.  
  Prepare for tomorrow, live for today. 
  Look at problems as opportunities. 
  Take support from someone. 
  Sing in the shower. 
  Exercise regularly. 
  Talk to a friend. 
  Smile! 
  Organize table/room.   
  Pat yourself on the back when you completed something.  
  Get more sleep.  
 
 
 
 
 
 
 
 
 
COGNITIVE BEHAVIOURAL THERAPY MODEL 
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Burns (1999) 
 
 
 
B BELIEFS OR THOUGHTS 
You interpret the event with a series of thoughts 
that continually flow through your mind. 
This is called “Self Talk”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
A ACTIVATING EVENT                                                   C CONSEQUENCE 
OR SITUATION                                                                  
 
 
POINTS TO REMEMBER OUR THOUGHTS AND BELIEFS:  
  Thoughts determine the consequences (mood and behaviour). 
  Thoughts ARE NOT FACTS. 
  We can control our thoughts (and therefore our mood and behaviour). 
  Thoughts and beliefs are changeable. 
  Thoughts are fast moving and automatic. 
 
 
 
 
Cognitive Distortions  
Your feelings are 
created by your 
thoughts. All 
experiences must be 
processed through 
your brain and given a 
meaning before your 
emotional response. 
A series of positive, 
neutral or negative 
events. 
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Aaron  Beck  (1976)  described  cognitive  distortions  as  unhelpful  and  unreasonable 
perceptions. They are like the distorted mirrors at amusement arcade, distorting your 
view of reality. It is important to be aware of your distortions and challenge them.  
1.  BLACK AND WHITE THINKING 
Your thinking is polarized and “all or nothing”. You see things in black and white 
terms, good or bad. You have to be perfect or you‟re a failure. Or you may see yourself 
as  fabulous when  you do a good thing, resulting  in perhaps setting  yourself up  for 
disappointment later when you do something, which is just „ordinary‟ and acceptable.  
2.  OVERGENERALISATION  
You come to a single conclusion based on a single incident or single piece of evidence. 
You use words such as “always, never, nobody, nothing.” You see a single negative 
event as a never ending pattern or defeat. You make an error and say “I always stuff 
up.”  
3.  NEGATIVE FILTERING 
You look through the world through dark blue glasses. You take the negative details 
and magnify them, filtering out all the positive aspects of the situations.  
4.  MIND READING  
You may conclude that someone is reacting negatively towards you without checking if 
the evidence is true or not.  
5.  FORTUNE TELLING ERROR 
You anticipate that things will turn out badly. You feel convinced that your prediction 
is an already established fact.  
6.  CATASTROPHISING 
You  anticipate  disaster.  You  hear  about  a  problem  and  think  “what  if..?”.  You 
exaggerate bad events. You ignore your coping resources.  
7.  MINIMISATION 
You minimise the impact of negative events, expecting yourself to cope easily. You 
may inappropriately shrink your own desirable qualities or others‟ faults.  
8.  PERSONALISATION  
You  compare  yourself  to others.  You think  that  everything  people  do  or  say  is  an 
reaction to you.  
9.  ABSOLUTE STATEMENTS 
You have set rules and ideas on how things should be. If you break your own rules, you 
get  angry  with  yourself  and  end  up  feeling  guilty.  Common  words  are  “should”, 
“never”, “have to” and “always”.  
10. FALLACY OF FAIRNESS  
You feel resentful because you think you know what‟s fair and others don‟t agree with 
you. You expect your sacrifices and self denial will pay off- or others to behave as you 
wish, and they don‟t.  
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DISTORTIONS 
 
CHALLENGING QUESTIONS 
Black and white thinking 
 
Am I looking at the entire picture? Am I 
being too rigid or extreme?  
 
Overgeneralization 
 
What  are  the  facts?  Am  I  assuming  too 
much out of a single incident?  
 
Negative filtering 
 
What  are  the  positives?  Do  I  have  a 
balanced view?  
 
Mind reading 
 
Am I presuming what others think? Am I 
look at the entire picture? 
 
Fortune telling error  
 
Do I have special powers to tell the future? 
Am I overstating how responsible I am for 
the way things turn out? 
 
Catastrophising 
 
How important will this seem eighty years 
later?  
What are the chances/facts? 
 
Minimizing 
 
Have I understood how much I have to deal 
with? 
Am I being fair to myself? 
 
Personalization 
 
What makes me feel I‟m so special? Am I 
overestimating my importance?  
 
Absolute statements 
 
Am I being extreme or rigid? Where is the 
rule book?  
 
Fallacy of fairness  
 
Am I expecting  life to be  fair and unfair 
things  happen  only  to  others?  Am  I 
assuming others will behave and think like 
me?  
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(Adapted from Reason and Emotion in Psychotherapy, Dr Albert Ellis, 1994) 
 
IRRATIONAL BELIEFS  DISPUTING STATEMENTS  
1)  I  must  be  loved  or  approved  by 
every single significant person. 
I would prefer to be liked by people 
that I value but there is no way I can 
guarantee it.  
 
 
2) I must be competent, adequate and 
achieving in all respects.  
No  human  can  be  like  that  all  the 
time  and  I  accept  myself  with 
strengths and weaknesses. 
 
 
3) When people act unfairly or badly, 
they are horrible people and deserve 
to suffer for their sins.  
Certain  acts  are  in  appropriate  or 
anti-social;  and  those  who  perform 
them  are  behaving  stupidly  or 
neurotically. 
 
 
4) My life should progress easily and 
smoothly.  Things  should  work  out 
the way that I want them to. When 
things  go  wrong,  it‟s  awful  and  I 
can‟t stand it.  
Things are  not  necessarily  going to 
go as I want and that is unfortunate 
and I will do  my  best to overcome 
obstacles but if that isn‟t possible, I 
will  accept  their  existence  with  the 
minimum of self disturbance.  
 
 
5)  My  life  experience  determines 
how I feel. It is impossible for me to 
feel  good  when  things  don‟t  go  as 
they should. 
Depending  on  how  you  view  the 
world,  individuals  can  be  utterly 
miserable  or  only  frustrated,  sad  or 
disappointed.  
 
 
6) If there is a chance that something 
bad  might  happen,  I  must  keep 
dwelling on it.  
I had better face up the reality of the 
situation, do my best to deal with it 
and learn to accept what will be will 
be.  
 
 
 
7)  It  is  better  not  to  take  risks,  If you don‟t take sensible risks, you Psychological Stress and Vascular Disturbances in Rosacea    
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because  when  you  stick  your  neck 
out, you can easily get hurt.  
will never know whether something 
is enjoyable or not. See uncertainty 
as a challenge- do not be afraid of it.  
 
 
8)  I  must  always  be  in  control  of 
situations.  
Being  desperate  to  have  perfect 
control  actually  leads  to  loss  of 
control.  
 
 
9) People should be sensitive to my 
needs and always do what I believe 
is right.  
People  are  generally  looking  after 
their  own  interests,  so  their 
sensitivity  to  your  needs  will  vary 
enormously. I can be assertive when 
appropriate,  but  that  may  not 
necessarily  produce  the  outcome  I 
want.  
 
 
10) The world should be a fair place. 
Things should always be  fair and  I 
must always be treated fairly.  
I would prefer the world to be a fair 
place but the reality is that there is 
quite  a  deal  of  injustice  and 
unfairness and I will do my best to 
make  it  fairer  and  accept  that  it 
frequently will not be.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IRRATIONAL BELIEFS CHECKLIST 
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IRRATIONAL BELIEFS  TICK  THOSE 
THAT APPLY 
1)  I  must  be  loved  or  approved  by 
every single significant person. 
 
 
2)  I must be competent, adequate and 
achieving in all respects.  
 
 
3)  When people act unfairly or badly, 
they are horrible people and deserve 
to suffer for their sins.  
 
 
4)  My life should progress easily and 
smoothly. Things  should work out 
the way that I want them to. When 
things  go  wrong,  it‟s  awful  and  I 
can‟t stand it.  
 
 
5)  My life experience determines how 
I feel. It is impossible for me to feel 
good when things don‟t go as they 
should. 
 
 
6)  If there is a chance that something 
bad  might  happen,  I  must  keep 
dwelling on it.  
 
 
7)  It is better not to take risks, because 
when you stick your neck out, you 
can easily get hurt.  
 
 
8)  I  must  always  be  in  control  of 
situations 
 
9)  People  should  be  sensitive  to  my 
needs and always do what I believe 
is right.  
 
 
10) The  world  should  be  a  fair  place. 
Things should always be fair and I 
must always be treated fairly.  
 
 
 
 
 
 
SELF ESTEEM 
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Your level of self-esteem or self worth is often defined as how you evaluate yourself as 
a  person.  It  is  the  level  of  worth  or  respect  you  attribute  to  yourself  as  an 
individual.  
 
 
1) Consider one of your closest friends. Why do you believe they deserve good self-
esteem? What qualities do they have? 
 
 
Your friend  You 
   
 
 
 
 
 
 
 
 
 
 
Sources of Self-esteem  
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2) What do you base your self-esteem on?  
 
Internal Sources  External Sources 
   
 
Ideally, what would you base your self-esteem on?  
             
                      
                    
                        
                   
    
 
 
 
 
 
 
 
 
Values Clarification Worksheet  
 Psychological Stress and Vascular Disturbances in Rosacea    
  
                                                                                                                                               317 
 
Personal Achievements  Personal Qualities  Behaviour consistent to 
your  values  and 
qualities 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
Learning to tackle your self-criticism 
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Your self critical thoughts help to maintain your low self-worth because they create 
feelings such as guilt, rejecting and depression. Unreasonable self criticism is harmful 
to you because it: 
 
  Stops you from achieving your desired goals. 
  Offers only a negative point of view. 
  Prevents you from learning important positive information about yourself. 
  Makes you feel even worse when you are already down.  
 
 
Effective dealing with your self criticism is essentially a three step process: 
 
1.  Identifying specific situations that trigger your self-criticism. 
2.  Identifying your self-critical thoughts, and 
3.  Challenging  self  critical  thoughts  to  develop  reasonable  thoughts  and 
feelings.  
 
 
1.  Identifying specific situations that trigger your self-criticism. 
What  are  some  situations  which  raise  doubts  about  yourself  and  have  direct 
implications on how you may perceive yourself and for the value you place on yourself 
as a person.  
 
These may be events. Some examples are: 
  Your young child says “I hate you Mum/Dad.” 
  You have to talk in front of others. 
  You burn the curry at your dinner party. 
 
 
Step  2  and  3.  –  Re  look  at  “Cognitive  Distortions  Summary  Sheet.” Psychological Stress and Vascular Disturbances in Rosacea    
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THOUGHT MONITORING SHEET  
 
SITUATION: _____________________________________________________________________________ 
 
THOUGHTS   FEELINGS/ 
BEHAVIOUR 
HOW  TRUE 
IS  THIS 
THOUGHT? 
Rate  in 
percentage 
0%-100% 
COGNITIVE 
DISTORTIONS 
ALTERNATIVE 
/HELPFUL 
THOUGHTS 
HOW  TRUE  IS 
THIS THOUGHT?  
NEW FEELINGS/ 
BEHAVIOURS  
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Hierarchy of Situations 
 
1.______________________________________ 
 
2.______________________________________ 
 
3.______________________________________ 
 
4.______________________________________ 
 
5.______________________________________ 
 
6.______________________________________ 
 
7.______________________________________ 
 
8.______________________________________ 
 
9.______________________________________ 
 
10._____________________________________ 
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THE CHANGE PROCESS 
 
 
UNWARE   AWARENESS 
 
 
 
MAINTAING CHANGE 
 
 
 
 
 
ACTION                                                                         PREPARATION 
 
 
 
 
Precontemplation  
  No intention to change behaviour. 
  Unaware of problems.  
 
Contemplation  
  Awareness of the problem 
  Seriously thinking about overcoming it.  
 
Preparation 
  Preparing to change in the next month or so but have not yet taken action. 
 
Action 
  Individuals  modify  behaviour,  actions  and  environment  to  overcome  their 
problems.  
  Requires commitment and time.  
 
Maintaining 
  Continuing the new behaviours and actions.  
 
What stage are you at right now?  
 
____________________________________________________________________________
____________________________________________________________________________ 
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Quotations/Affirmations 
Goal Setting 
  You can't choose your circumstances, but you can choose to overcome them. 
Anonymous 
 
  You can't possibly hit the ball if you're thinking about all the possible ways you 
can miss. Anonymous 
 
  The journey of a thousand miles must begin with a single step. Confucius 
 
  If you keep doing what you've always done, you'll keep getting what you've 
always got. Peter Francisco 
 
  Action  springs  not  from  thought,  but  from  a  readiness  for  responsibility. 
Dietrich Bonhoeffer 
 
  Be like a postage stamp. Stick to one thing until you get there. Josh Billings 
 
  Worrying is like a rocking chair, it gives you something to do, but it doesn't get 
you anywhere.  Anonymous 
 
  Not everything that is faced can be changed, but nothing can be changed until it 
is faced. James Baldwin 
Recovery  
  Remember that happiness is a way of travel, not a destination. Roy Goodman 
Difficult life events  
  Many of life's failures are people who did not realize how close they were to 
success when they gave up. Thomas A. Edison 
 
  Courage is mastery of fear - not absence of fear. Mark Twain  
 
  In the middle of difficulty lies opportunity. Albert Einstein 
 
  Life is a series of experiences, each one of which makes us bigger, even though 
it is hard to realize this. Henry Ford 
Anger 
  How much more grievous are the consequences of anger than the causes of it. 
Marcus Aurelius 
 
Self-esteem 
  To love oneself is the beginning of a lifelong romance. Oscar Wilde 
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APPENDIX S  Task  Concentration  Training  Percentage  Record 
Sheet 
 
 
TASK 1 
 
Percentage focused on  
 
Self focused __________%  
 
Environmental ___________% 
 
Task focus _________________% 
__________________________________________________________________ 
TASK 2 
 
Percentage focused on  
 
Self focused __________%  
 
Environmental ___________% 
 
Task focus _________________% 
__________________________________________________________________ 
TASK 3 
 
Percentage focused on  
 
Self focused __________%  
 
Environmental ___________% 
 
Task focus _________________% 
__________________________________________________________________ 
TASK 4 
 
Percentage focused on  
 
Self focused __________%  
 
Environmental ___________% 
 
Task focus _________________% 
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APPENDIX T   Task Concentration Training Activity Sheet 
 
Self Focused  
  Am I blushing? 
  Do I feel anxious? 
  How am I doing? 
  How do others see me?  
 
Environmental Focused 
  What sounds do I hear? 
  Is the wind blowing?  
  To be aware of visual, audio, olfactory, kinaesthetic sensations.  
 
 
 
Task:  
Prepare a new dish and have dinner with your family 
 
Self focused attention thoughts (e.g., how am I feeling? what will they think of this 
dish? Do I want them to like the dish?)  
 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________ 
 
Environment focused thoughts (e.g., taste of the food, colour of the dishes, sounds, 
lights)  
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________ 
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APPENDIX U   Task Concentration Training Listening Activity 
 
The purpose of today‟s exercise is to learn more about the way we attend to things. 
There will be two tasks. The first one required us to sit with our back facing each other. 
I will read out a passage, which I would like you to concentrate upon. After that, you 
will be asked to fill up some rating scale.  
The second task, require you to look at me while I read the passage. This time round, 
you have to think about the last instance when you blushed/flushed and how much it 
bothered  you.  Try  to  concentrate  on  the  blushing  incident,  be  very  aware  of  the 
sensations you may have experienced that time as I read the passage. 
Instructions: To listen carefully. You will be asked to summarize the content of 
this passage 
Luxury hotels shake up Tokyo scene 
By Kimiko de Freytas-Tamura in Tokyo from The Australian  
WITH the opening of The Peninsula, Tokyo is welcoming the latest in an onslaught of 
international luxury hotels that are adding new glitz to the world's most populous city. 
The Peninsula - with 314 rooms, five restaurants and a spa - opens on Saturday. 
Nineteen  new  hotels  have  opened  in  Tokyo  since  2000  thanks  to  a  loosening  of 
regulations  and  Japan's  economic  recovery.  The  hotels  have  a  loyal  following  of 
customers ready to spend thousands of dollars for lavish attention.  
Kaoru Uehara, 40, drinking tea with a friend under the dim lights of a restaurant on the 
45th floor of the Ritz-Carlton, said she spends ¥300,000 ($3111)) a month on services 
at hotels - not including rooms.  
"I try out new hotels as soon as they open, to try their food, experience the atmosphere. 
I come to hotels to escape, to relax,'' she said, overlooking the Tokyo skyline from the 
Ritz.  
"I stay  at  high-end  hotels  in  Tokyo  several  times  a  year,  even  though  I  do  live  in 
Tokyo,'' she said with an almost apologetic laugh.  
Tokyo's new international hotels are posting high occupancy rates despite costs that can 
run beyond ¥60,000 ($6K) a night.  
"Luxury hotels that did not exist in Japan are finally entering the scene, offering room 
prices  that  are  far  more  than  the  ones  offered  by  even  the  most  upscale  Japanese 
hotels,''.  
Tokyo of course has  long-established  Japanese  five-star hotels - namely the Okura, 
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But while the Japanese hotels remain addresses of choice for visiting dignitaries, they 
are relatively inexpensive compared with top-notch hotels in major Western cities. 
Task 2: I want you to think about blushing. Think about the last instance when 
you blushed/flushed and how much it bothered you. Now as I read the passage, try 
to concentrate on your blushing incident.  
The old, the trendy ... and the ladies 
High-end  hotels  have sprouted mainly due to changes  in  laws that allow  for  larger 
buildings, and adding non-office space to high-rise complexes.  
While Tokyo is drawing a record number of foreign tourists, well more than half the 
clientele at luxury hotels here are Japanese.  
Retiring babyboomers and independent career-focused women have become important 
niche segments.  
Hotels such as the Tokyo Prince Hotel Park Tower offer "ladies only'' packages that 
include  holiday  specials  with  massages  using  lotions  made  of  chocolate  during  the 
week of Valentine's Day.  
"We're so lucky in Japan that because of confined conditions that people live in, people 
love to go to hotels on weekends. They use hotels for refreshment, to relax in a very 
nice environment,'' said Malcolm Thompson, general manager of The Peninsula Tokyo.  
"And now that the international hotels have come to establish themselves here with 
very contemporary designs it's even more appealing to the Japanese customer.''  
But the competition to attract loyalty from Japanese customers, who are known to be 
finicky, is fierce.  
"Japanese consumers are immediately attracted by what's new. There are many tourists 
who will stay one night at a luxury hotel and so it takes time to see who will be attached 
to which,'' said Mr Sawada.  
Accordingly, hotels are going for a "boutique'' feel - cutting down on room numbers 
and putting weight on customer service, giving the customer the impression that he or 
she is being fully attended to. 
"Let's face it, when people come into large hotels they feel a bit intimidated - they don't 
want to look dumb,'' said Mr Thompson.  
"So that's why it's important to make people feel at home the moment they step in and 
not in some giant airport,'' he said as he stood admiring a simple but modern chandelier 
in his hotel's front lobby.  
As  customers  are  ushered  through  the  front  doors  by  white-clad  bellboys,  they  are 
immediately  greeted  by  the  aroma  of  food  from  "The  Lobby,''  giving  the  sense  of 
stepping into a comfortable living room.  Psychological Stress and Vascular Disturbances in Rosacea    
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"For me what's most important is feeling spiritually at ease in a hotel,'' said 63-year-old 
Kazufumi Chiyooka as he sat waiting for family members to join him for dinner at 
another upscale hotel.  
But the fast-growing hotels also have a problem: finding enough qualified staff to cater 
to growing personalised customer demands.  
"The expectation of quality service is increasing,'' said Chris Moloney, chief executive 
officer of Intercontinental Hotels Group ANA Japan.  
Hospitality schools remain rare in Japan unlike in Europe or the United States. As in 
any other Japanese firm, workers are expected to enter at a lowly corporate rank and 
work their way up.  
Hotels need employees who can quickly remember customers - their faces, names and 
preferences - and for a long time.  
"I think where hotels are struggling is with their staffing,'' said James Fink, general 
manager of real estate firm Colliers Halifax's leasing division.  
"Invariably the hotels that have the good staff have to replace some of them - and the 
ones that are new have to fill in with some people who are not that skilled,'' he said.  
 
 
 
 
 
 
 
 